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"Of all the possible radios, I chose 
the ICOM IC-735 for my CQWW QRP 
world record attempt.” 

Danny Eskcnan K7SS VNtarid High ORP Score 
1987 COWW SSBIPJ2FRC 
1986 CQWPX SSB |K/$$ WH6j 
1986 ARRL DX PHONE & CWIK7SS KH6| 


ICOM's IC-735 is the world's 
most popular HF transceiver. With 
the highest performance, smallest 
size, and best customer satisfac¬ 
tion of any HF transceiver, the 
IC-735 is the winner’s choice for 
fixed, portable, or mobile 
operations. 

• Field Proven 100W Transmitter 

with 100% duty cycle. Proudly 
backed with ICOM's full one- 
year warranty. 

• 105dB Dynamic Range Receiver 

includes passband tuning, IF 
notch, adjustable noise blanker, 
and semi or full CW QSK. 

• Conveniently Designed. Measures 
only 3.7"H by 9.5"W by 9"T). 



• Optional AH-2 Automatic Tuning 
Mobile Antenna System covers 
3.5MHz-30MHz and tracks with 
the lC-735's tuned frequencies. 

• All HF Amateur Bands and Modes 
plus general coverage reception 
from 100KHz-30MHz. 



• 12 Tunable Memories operate and 



Additional Options: SM 10 

graphic equalized nnc. PS-55 AC 
power supply, AT-150 automatic 
antenna tuner for base operation. 

ICOM's IC-735. . .a proven win¬ 
ner for reliable worldwide HF com¬ 
munications. See it today at your 
local ICOM dealer. 

o 

ICOM 

First in Communications 

ICOM America, Inc, 

2380 1 16th Avenue N E Bellevue WA 98004 

Customer Service Hotline (206) 454-7619 

3150 Premier Drive, Suite 126. Irving. TX 75063 
1777 Phoenix Parkway. Suite 201. Atlanta, GA 30349 
ICOM CANADA, A Division ol ICOM America. Inc 
3071 - #5 Road Unit 9, Richmond, B C V6X 2T4 

All staled speclilcal ions subject to change without notice or 
obligation All ICOM radios significantly exceed FCC 
regulations limiting spurious emissions. 735188 
"Final contest results pending 














FOUR user selectable operating modes and 
a 90 number autodialer make Private Patch V 


the ONLY choice! 




< 



SELECT AN OPERATING MODE 
USING THE BUILT-IN KEYBOARD. . . 


1. SIMPLEX SAMPLING PATCH 

Private Patch V achieves a level of sampling patch performance 
unobtainable in any other product. Crucial to performance is 
the noise squelch filter. Compare our five pole filter to the 
competition's two pole filter. Advanced software algorithms 
perform noise correlation tests which result in greater useable 
range than the competition. Nine selectable VOX enhancement 
ratios allow you to vary performance from straight sampling to 
highly VOX enhanced, (sampling rate decreased while the land 
party is speaking). The mobile is in full control and can break- 
in at any time. 

2. SIMPLEX VOX PATCH 

VOX mode offers superb simplex operation with any radio, 
including synthesized and relay switched models. VOX mode 
has other advantages too. 1. A linear amplifier can be used to 
extend straight simplex range. 2. You can operate through any 
remotely located repeater to greatly extend range. 3. If desired 
you can connect Private Patch V to the MIC and speaker jack 
of your radio NO INTERNAL CONNECTIONS ARE REQUIRED. 
Control is maintained automatically with built-in dial tone 
detection, busy signal detection and fully programmable activity 
and time out timers. An optional electronic voice delay board 
eliminates first word clipping with slow switching radios. 

3. DUPLEX PATCH 

Select duplex mode when connecting Private Patch V to your 
existing repeater or duplex base station. Many features including 
semi-duplex privacy mode are user programmable. The mobile 
is in full control at all times. 


Private Patch V is a totally new concept in automatic 
phone patches. A built-in keyboard and menu driven 
display allow you to customize all modes, features, 
and functions specifically to your application. 

Private Patch V can be a sampling patch today. A VOX 
patch tomorrow And a repeater controller next year! 

You may never need another patch again. 

COMPARE THESE FEATURES. .. 

• 90 phone number autodialer 

• Last number redial 

• Regenerated tone/pulse dialing 

• Toll restrict: 1st and 2nd digit restrict, prefix lockout 
and digit counting 

• 1-5 digit connect/disconnect code 

• 2-5 digit secret toll override code 

• User programmable CW ID 

• Remote hook flash 

• Auto disconnect on dialtone/busy signals 

• Telephone remote base 

• Remote controlled relay (relay optional) 

• Lightning protected 

Call or write today for your FREE brochure. 


/ 

Connect Systems Inc. 

23731 Madison St. Torrance, CA 90505 
Phone: (213) 373-6803 


4. REPEATER CONTROLLER 

Private Patch V will convert any receiver and transmitter into 
an outstanding performing repeater with duplex autopatch. 
Features such as repeater on/off code, hangtime, activity timer 
time. CW ID interval etc. are fully user programmable. Private 
Patch V is the right choice for your club system. 
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SCAN 


TH-215A 


RX, in memory channel "0.' 

• Nine types of scanning! Includ¬ 
ing new “seek scan" and prior¬ 
ity alert. Also memory channel 

ock-out 

• Intelligent 2-way battery saver 
circuit extends battery life. Two 
battery-saver modes lo choose, 
with power saver ratio selection 

• Easy memory recall. Simply 
press the channel number' 

• 12 VDC input terminal for direct 
mobile or base station supply 
operation When 12 volts applied. 
RF output is 5 W 1 (Cable supplied') 

• New Twist-Lok Positive- 
Connect locking battery case. 

• Priority alert function. 

• Monitor switch to defeat squelch 
Used to check the frequency when 
CTCSS encode/decode is used or 
when squelch is on 


Optional Accessories 

• PB 1 12 V. 800 mAH NiCd pack lor 6 W 
output • PB-2 8 4V 500 71All NiCd pack 
(2 5 W output! • PB 3 7 2 V. 800 mAH 
NiCd pack (15 W output) PB 4 / 2 V 
1600 mAH NiCd pack (1.5 W output) 

• B1 5 AA cell manganese /alkaline ballery 
case • BC 7 rapid charge' lor PB I. 2. 3. 
oi 4 • BC 8 compact balteiy chargei 

• SMC .10 speaker microphone ■ SC 12 13 
soil cases • RA 3. 5 telesc oping antennas 

• RA 8B StubbyDuk antenna • TSU 4 
CTCSS decode unit - VB 2530 2m, 25 W 
amplifier |I4W input) -114 5 leatner 
cases MB 4 mobile brai kel • BH 5 
swivel mount • PG 2V extra PC cable 

• PG 3D cigarette lighter ;ord with filter 


Cofnp'ele servu r manuals are available lor all Kenwood transceivers and ,f 'i» ■' »« essonet 
Spe. 't cations and prices are subiect to change without notic e or obligation 
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This HT 

TH-215A/315A/415A 

Full-featured Hand-held Transceivers 


KENWOOD 

. pacesetter in Amateur Radio 




• Large, easy -to-read multi tunc 
tion LCD display with night light. 

• Audible beeper to confirm key 
pad operation The beeper has a 
unique tone lor each key DTMF 
momlor also included 

• Supplied accessor ■ Bell hook, 
lubber Ilex antenna, PB 2 standard 
NiCd battery par k (lor 2 5 W oper 
ation), wall charger. DC cable, 
dust caps 


Kenwood brings you the 
greatest hand-held trans¬ 
ceiver ever! More than just 
“big rig performance!’ the 
new TH-215A for 2 m, TH-315A 
for 220 MHz, and TH-415A for 
70 cm pack the most features 
and the best performance in 
a handy size. And our full line 
of accessories will let you go 
from hamshack to portable 
to mobile with the greatest 
of ease! 

• Wide receiver frequency range. 
Receives from 141-163 MHz 
Includes the weather channels' 
Transmit Irom 144 148 MHz 
Modifiable to cover 141 151 MHz 
(MARS or CAP permit required) 

• TH 315A covers 220-225 MHz, 
TH-415A covers 440-449.995MHz 

• 5, 2.5, or 1.5 W output, depend¬ 
ing on the power source. Sup¬ 
plied battery pack (PB-2) provides 
2 5 W output Optional NiCd packs 
for extended operation or higher 
RF output available 

• CTCSS encoder built-in FSU-4 
CTCSS decoder optional 

• 10 memory channels store ar_ 

offset , in 100-kHz steps. 

• Odd split, any frequency TX or 
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BACKSCATTER 


A year of change at HAM RADIO. 

What fosters a good relationship between a magazine and its readers? When I arrived here a little 
over a year ago, I asked myself that question. I decided that, first, I had to get to know you. I needed 
to find out what Amateur Radio, in general, and HAM RADIO Magazine, in particular, meant to you. I 
began reading letters, manuscripts, notes on renewal notices, old surveys — anything I could get my hands 
on. I met you at shows in Dayton and Boxborough. What I found was an incredibly diverse group of 
people — teachers, accountants, machinists, doctors, engineers, pilots, bank tellers, journalists, students, 
homemakers, retired persons (the list goes on and on) — all bound together by a love for Amateur Radio. 
And even within the hobby itself, there is something for everyone. Whether you build, contest, do public 
service work, or just like to get on the radio and talk, you can find a niche in this great hobby. I suddenly 
noticed antennas I'd never seen before in my neighbors' backyards, a ham radio comminications post at 
a local road race I ran in, callsigns on license plates — Amateur Radio is everywhere and a very important 
part of lots of lives! 

How does HAM RADIO Magazine fit into your lives? There was a common theme in all your correspon¬ 
dence to us. You liked the technical flair of the magazine, but found many of the articles were dry, compli¬ 
cated, or just plain too long. You wanted more construction projects, weekenders, and shorter technical 
pieces that explained the theory behind the idea in a more concise fashion. But, you didn't want HAM 
RADIO to become "just another contest magazine." You liked what we were; you simply wanted some 
refinements. 

After the Dayton Hamvention, the editorial staff got together to decide how to best meet your requests. 
In September we launched our first "new" HAM RADIO issue. We filled it with the kinds of articles you 
wanted to see (Weekenders, ham notes, projects, technical pieces), gave it a different look, and included 
evaluation cards for your comments. Your response to each new issue has been tremendous; it has given 
us a yardstick by which we can judge our performance. Without you, we could not have effected this 
change. With you, and your continued support, we will continue to grow. 

Because our changes have been so well received, we'll carry them into the future. In the months to 
come you can look forward to pieces on ATV, digital voice, and new antenna designs. And, for you 
homebrew buffs, January brings our first construction issue. 

Of course, our ability to deliver the kind of magazine you want to read depends not only on your 
constructive criticisms, but on the fine manuscripts you submit. You are our writers as well as our readers, 
and we'd love to help you share what you've built or learned with your fellow Amateurs. If you don't know 
how to get started, write for our author's guide; it's got lots of helpful hints. C'mon, what are you waiting for? 

It's been a long year. A year of change — but positive change. You've been with us through it all. We 
thank you and look forward to a long happy relationship with you — our readers and friends. 

Terry Northup 
Managing Editor 

P.S. Thought you'd like to know that I too have succumbed to the lure of Amateur Radio. I passed 
my Novice test and am waiting for my license to come. Hope to see you soon on the Novice bands! 

KA1??? 

Correction: In our November editorial, "A potential danger," the National Career Institute was listed as 
a group concerned about the effects of electromagnetic radiation. The reference should have read National 
Cancer Institute. Ed. 


Mappp Molt&agB from 
all of ua at Mam fSadio 
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KENWOOD 


pacesetter in Amateur Radio 
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Matching Pair 

TS-711A/811A VHF/UHF all-mode base stations 


TheTS-711A 2 meter and theTS-811A 
70 centimeter all mode transceivers 
are the perfect rigs for your VHF and 
UHF operations. Both rigs feature 
Kenwood’s new Digital Code Squelch 
(DCS) signaling system. Together, 
they form the perfect “matching pair” 
for satellite operation. 

• Highly stable dual digital VFOs. 

The 10 Hz step, dual digital VFOs offer 
excellent stability through the use of a 
TCXO (Temperature Compensated 
Crystal Oscillator). 

• Large fluorescent multi-function 
display. 

Shows frequency, RIT shift, VFO A/B, 
SPLIT, ALERT, repeater offset, digital 
code, and memory channel. 

• 40 multi function memories. 

Stores frequency, mode, repeater off 
set. and CTCSS tone. Memories are 
backed up with a built-in lithium battery. 








• Versatile scanning functions. 
Programmable band and memory scan 
(with channel lock-out). "Center-stop" 
tuning on FM An "alert" (unction lets 
you listen for activity on your priority 
channel while listening on another 
frequency A Kenwood exclusive! 

• RF power output control. 
Continuously adiustable from 2 to 
25 watts. 


■ Automatic mode selection. 

You may select the mode manually 
using the front panel mode keys 
Manual mode selection is verified in 
International Morse Code 
' All-mode squelch. 

’ High performance noise blanker. 

' Speech processor. 

For maximum efficiency on SSB 
and FM. 

• IF shift. 

> “Quick-Step" tuning. 

Vary the tuning characteristics from 
"conventional VFO feel" to a stepping 
action. 

> Built-in AC power supply. 

Operation on 12 volts DC is also 
possible. 

> Semi break-in CW, with side tone. 

> VS-1 voice synthesizer (optional) 
More TS-711 A/811A information is 
available from authorized Kenwood 
dealers. 
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Optional accessories. 

• IF-10A computer interface • MC-48B 16-key DTMF, MC-43S UP/ 

• IF-232C level translator DOWN mobile hand microphones 

• CD 10 call sign display • SW 200A/B SWR/power meters: 

• SP 430 external speaker SW-200A 1.8 150 MHz 

• VS 1 voice synthesizer SW 200B 140-450 MHz 

• TU 5 CTCSS tone uml • SWT-1 2-m antenna tuner 

• MB-430 mobile mount • SWT-2 70-cm antenna tuner 

• MC-60A, MC-80, MC-85 • RG-2U DC power cable 

deluxe desk top microphones 

Complete service manuals are available lor all Kenwood Uansceivets and most accessories 
Specifications and prices ate subiect to change without notice or obligation 


KENWOOD 

KENWOOD U S A. CORPORATION 

2201 b Dominguez St., Long Beach, CA 90810 
PO, Box 22745, Long Beach. CA 90801 5745 


















COMMENTS 


Good news and bad 
news 

Dear HR: 

Just received the September 1988 
issue of HAM RADIO magazine an 
hour ago. Naturally, I have not had 
time to go through it in great detail, 
but I like what I see and like it so much 
that I am willing to extend my sub¬ 
scription for another three years. 

Now for the bad news. The printing 
job in my issue leaves much to be 
desired. Many of the pages have the 
material printed so close to the edge 
of the page that a slim portion of the 
text and advertising is cut off and miss¬ 
ing. I assume this is a one-time 
problem. 

Enclosed is my evaluation card. 
Keep Bill Orr's column coming. His 
writings are usually the first place to 
which I open your magazine. I have 
been a fan of his since the days of his 
antenna articles featuring Pendergast 
in the small-format CQ magazines. 

Lee G. Andreas, N9BDL, 
Lake Tomahawk, Wisconsin 
54539-9500 


Advice for the novice 

Dear HR 

Can't remember when I wrote a let¬ 
ter to the editor but Marty wrote an 
editorial (Reflections) in the August 
issue that I take exception to. He was 
commenting on the high cost of equip¬ 
ment to get the Novice started, and 
asking us to dig out the old stuff that 
is collecting dust to give them a start. 


Have we forgotten that a one-tube 
crystal oscillator is a good CW trans¬ 
mitter? And, a two-tube regenerative 
receiver (or a transistor and op amp) 
make a compatible receiver? 

We are doing an injustice to the 
young people when we try to train 
them to be applicance operators rather 
than giving them an introduction to the 
technical world and allowing them to 
enjoy communications with equipment 
they've constructed. Many of us have 
enjoyed careers as electronics 
engineers because we built our first 
equipment, and we built it because we 
could not afford the complete 
receivers and transmitters. If the begin¬ 
ners don't experience the pleasure of 
construction, how will they ever 
know? 

If you really want to help the Nov¬ 
ice, don't give them a radio, give them 
help in constructing a radio and a good 
antenna. 

When the old timers get together, 
they don't talk about their first con¬ 
tacts without going into intricate detail 
about the design of their first hay- 
wired radio. Forty years from now, the 
Novice of today won't even remember 
which box he bought first. 

Ted Hart, W5QJR, Melbourne, 
Florida 32902 


Handling traffic —a 
challenge 

Dear HR 

With regard to Mr. Harold P. Mor¬ 
gan, WDOP's letter in the July, "Com¬ 
ments", Ham Radio Magazine, I would 
like to say that I too am in complete 
agreement with Mr. Morgan. My situ¬ 
ation is only somewhat different, for 
I am somewhat of a traffic handler. 

Traffic is a challenge to me, in whet¬ 
ting my skills to enable me to receive 
a message, under the worst possible 
conditions, and to achieve the highest 
possible rate of accuracy. To take a 
piece of traffic from a station that is 
in the noise level, or below, and to 
have as close to 100-percent accuracy, 
is the name of the game for me. 


Then, along comes our friend with 
the brand new super-dupper, whiz 
bang, synthesized whats-it, and his 
Hakensak 5-PW amplifier, blasting the 
air waves with 3 or 4 kw, running up 
and down the band, with the key 
locked down; not just once or twice. 
No, he's got to run for it at least a half 
dozen times, before he qualifies. For 
what, I have yet to determine. And if, 
after all of this, you have anything left 
of your already diminishing hearing 
(having had the phones on, the band¬ 
width screwed down, and the volume 
up as high as you could stand it) 
your're just lucky as all get out. 

I take exception to Mr. Morgan's, 
"wanting to hang them by their 
thumbs." While this just might keep 
them from reaching the key, and the 
VFO knob at the same time, it is quite 
doubtful that they would have learned 
anything from the experience. Given 
the fact that they have an extremely 
low I.Q. (they have already told this to 
the whole world) perhaps they need 
additional protection, namely from 
themselves. Perhaps an 8 or 9-foot 
square room, with lots of padding on 
the floor and walls, and a nice strong 
door, made from 3 inch thick planks, 
solidly set into the walls, would be 
appropriate. 

I too have a chart, at the operating 
position, showing the dial setting for 
my antenna tuner for every 50 kHz, 
made some years ago during poor 
band conditions. With this chart, I am 
able to set-up a frequency, and not 
have my VSWR exceed 1.2:1. More 
than likely, it will be considerably 
below that value. Those times, when 
I do wind up with a 2:1 VSWR, it 
always turns out to be my fault for not 
reading the dial correctly. I have set the 
dial at 55 rather than 65, all of this 
without putting a signal on the air. 
When the time arrives that I have an 
amplifier in line, and up and running, 
it too will have a dial setting chart, 
compiled by operating the amplifier 
into a dummy load. If I can do this, so 
can you!!! 

LeRoy E. Smith, WBOLTV, Hot 
Springs, South Dakota 57747 
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Kenwood brings you a wide range 
of 220 MHz gear designed for every 
need. Choose from two types of mobile 
and two types of HT. The TH-315A is a 


TH-315A 

Full-featured 

HT 


KEN>^OOD 


full-featured HT covering 220-225 
MHz. Ten memory channels and 2.5 
watts of power (5 W with PB-1 or 
12 V DC.) Uses the same accessories as 
the TH-215A for 2 meters or TH-415A 
440 MHz For truly “pocket portability," 
choose the TH-31BT, a thumb-wheel 
programmable, 1 watt unit. For mobile 
use, select the TM-321A or TM-3530A. 


ju» * * tw • 


TM-321A 
Compact mobile 
transceiver 


V/////z 


The TM-321A is the 25 W, 220 MHz, 
14-memory version of the super popular, 
super compact TM-221A. The 25-watt 
TM-3530A has 23 memories, a 15 tele¬ 
phone number memory and auto dialer 
Direct keyboard frequency entry and 
front panel DTMF pad enhances oper¬ 
ating convenience. Novice to Amateur 
Extra, these transceivers will put 
everyone on the air "Kenwood Style"! 

kAklL TH-31BT/31A 

Pocket-held HT 
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TM-3530A 

Full-featured mobile transceiver 


The TM-321A comes with 16-key DTMF mic. 

A complete line of accessories is available for all models. 

Complete service manuals are available lor all Kenwood transceivers and most accessories 
Specifications and prices are sub/ect to change without notice or obligation 
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KENWOOD U S A CORPORATION 

2201E. Dominguez St.. Long Beach. CA 90810 
PO. Box 22 745, Long Beach. CA 90801 5745 
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220: FM for All! 





























MFJ multi-mode 
data controller 



9 modes for only . . . $249.95 


Amateur radio's most versatile multi- 
mode data controller - the MFJ-1278 •• 
lets you Join the fun on Packet. AMTOR. 

RTfY. ASCII. CW. Weather FAX. SSTV. 
Navtcx and gives you a full featured 
Contest Memory Keyer mode . . . you get 
9 modes ... for an affordable $249.95. 

Plus you get MFJ's new Easy Mail ,m 
so you and your ham buddies can leave 
messages for each other 24 hours a day. 

You’ll find il the most user friendly of 
all multi-modes. It's menu driven for ease 
of use and command driven for speed. 

A high resolution 20 LED tuning 
indicator lets you tune In signals fast in 
any mode. All you have to do is to center 
a single LED and yon 're precisely tuned 
In lo within 10 Hz -and it shows you 
which way to tune! 

Plus you get 32K RAM. KISS for TCP/ 

IP. high performance HF/VHF/CW mod¬ 
ems. software selectable dual radio ports. 

AC power supply and more. 

All you need to join the fun Is an 
MFJ-1278, your rig and any computer 
with a serial port and terminal program. 

You can use the MFJ Starter Pack to get 
on the air Instantly. II includes computer 
interfacing cable, terminal software and 
friendly instructions . . . everything you 
need to get on the air fast. Order 
MFJ-1282 (dlskl/MFJ-1283 Rape) lor the 
C-64/I28 and VIC-20: MFJ 1287 for 
Macintosh: MFJ-1284 for the IBM or 
compatible. $ 19.95 each. 

Packet 

MFJ’s new generation packet mode 
gives you genuine TAPR software and 
hardware plus many MFJ enhancments 
like Easy Mail ,m . 

A new Kiss Interface makes I he 
MFJ-1278 TCP/IP compatible. 

Extensive tests published in Packet 
Radio Magazine ("HF Modem 
Performance Compartsons'')prove the 
TAPR designed modem in the MFJ-1278 
gives belter copy with proper DCD 
operation under all tested conditions 
than the other modems tested. 

New AMTOR mode! 

Now the MFJ-1278 has a new AMTOR 
and Navtcx mode, making il the only 
controller to feature nine digital modes. 

MFJ-1278 transmits and receives 
AMTOR and includes all AMTOR modes: 
ARQI Mode A). FEC and MODE S (Mode B). 

Baudot RTTY 

You can copy all shills and all standard 
speeds Including 170. 425 and 8001 Iz 
shifts and speeds from 45 to 300 baud. 

You can copy not only amateur RTTY 
but also press, weather and other 
exciting traffic. 

You can transmit hot h narrow and wide 

MFJ 


shifts. The wide shift Is a standard 850 Hz 
shift with mark/space tones of 2125/2975 
Hz. This lets you operate MARS and 
standard V11F FM RTTY. 

ASCII 

You can transmit and receive 7 bit 
ASCII using the same shifts and speeds as 
In the RTTY mode. 

CW 

You get a Super Morse Keyboard mode 
that lets you send and receive CW 
effortlessly, including all proslgns -- It's 
tailor-made for traffic handlers. 

A huge type ahead buffer lets you send 
smooth CW even If you "hunt and peck". 

You could store entire QSOs in the 
message memories. If you wanted to! 

You can link and repeal any messages for 
automatic CQs and beaconing. Memories 
also work in RTTY and ASCII modes. 

A tone Modulated CW mode turns 
your VHFFM rig into aCW transceiver for 
a new fun mode. It's perfect for 
transmitting code practice over VHF FM. 

An AFSK CW mode lets you ID In CW. 

You also get a random code generator 
that'll help you copy CW faster. 

Weather FAX 

You'll be fascinated as you watch 
WEFAX signals blossom Into full Hedged 
weather maps on your Epson or IBM 
graphics compatible printer. 

Automatic sync and stop lets you set 
It and leave it for no hassle printing. 

You can save FAX pictures and 
WEFAX maps to disk If your terminal 
program lets you save ASCII files to disk 

Pictures and maps can be saved lo 
disk or printed to screen in real lime or 
from disk ij you have an IBM or 
Macintosh with the MFJ Starter Pack. 

You can transmit FAX pictures right 
off disk and have fun exchanging and 
collecting them. 

Slow Scan TV 

The MFJ-1278 Introduces you lo lIn- 
exciting world of slow scan TV. 

You can prim slow scan TV piciureson 
any IBM or Epson graphics compatible 
printer. If you have an IBM or Macintosh 
you can print to screen and save to disk 
with the MFJ Starter Pack. 

You can transmit slow scan pictures 
right off disk. If your terminal program 
lets you save ASCII files you can save 
pictures from over-the-air QSOs. 



MFJ ENTERPRISES. INC. 

Box 494. Miss. State. MS 39762 
601-323 5869 Telex: 53-4590 MF.JSTKV 


You can transmit and receive 8.5. 12. 

17. 24. and 36 second black and white 
format SSTV pictures using two levels. 
Contest Memory Keyer 
Nothing fx’ats the quick response of a 
memory keyer during a heated contest. 

You’ll score valuable contest points by 
completing QSOs so fast you'll leave your 
competition behind. And you can snag 
rare DX by slipping in so quickly you'll 
catch everyone by surprise 

Message memories let you store contest 
call. name. QTH. rig info - everything you 
used to repeat over and over. 

You get iambic operation, automatic 
Incrementing serial numbering, weight 
control lo penetrate QRM and more. 

More Features 

Turn on your MFJ-1278 and it sets 
Itself to match your computer baud rate. 
Select your operating mode and the 
correct modem Is automatically selected. 

Plus ... printing in all modes, 
threshold control for varying hand 
conditions, tune-up command, lithium 
battery backup. RS-232and TTL level 
serial ports, watch dog timer. FSK and 
AFSK outputs, output level control, 
speaker Jack, key paddle jack, test and 
calibration software. Z-80al 4.9 MHz. 32K 
EPROM, and socketed ICs. FCC approved. 
9 x1Vix 9’/2 In. 12VDCor 110VAC. 

Get yours today and join the fun crowd! 

New Firmware Update 
A new KISS/AMTOR/Navtcx Firmware 
update is available to MFJ-1278 owners. 

MFJ’s powerful update Is the most 
reasonably priced mulit-mode upgrade 
by any manufacturer. Contact your 
dealer or MFJ for yours today! 

MFJ Packet Radio 

MFJ 1274 

*1 39 95 

MFJ1270B 

* 119 95 

MFJ-1270B super clone of TAPR's 
TNC-2 give you more features than any 
other packet controller -- for $ 119.95. 

You can double your fun by operating 
both VHF and HF packet because you 
get high performance swilchable 
VHF/HF modems. 

You get MFJ's new Easy Mall lm with 
soft-partitioned memory so you and 
your friends can leave messages fur 
each other 24 hours a day. 

In MFJ's new WeFAX mode you can 
print full fledged weather maps lo 
screen or printer and save to disk using 
an IBM compatible or Macintosh 
computer with an MFJ Starter Pack 
A new KISS interface lets you run 
TCP/IP. They also come NET ROM 
compatible - no modification needed! 

You also get 32K RAM. a full one-year 
unconditional guarantee and you can 
use 12 VDC or the included 110 VAC 
power supply. 

For dependable HF packet tuning, the 
MFJ-1274 gives you a high resolution 
tuning Indicator that's accurate to 
within lO Hz - and It's only $20.00 
more _ 

FOR YOUR NEAREST DEALER 
or to order call toll free 

800-647-1800 

One Year Unconditional Guarantee 


making quality affordable 
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A SIMPLE 

DIRECT CONVERSION 
TRANSCEIVER 

By Rodney A. Kreuter, WA3ENK, 319 McBath Street, State College, Pennsylvania 16801 


Here’s another project 
using the NE602 

I 've always wanted to build a direct conversion 
receiver, but parts availability was a problem. I 
needed balanced mixers, matched schottky diodes, 
a good oscillator, and trifilar transformers. Then I 
received a sample of the Signetics NE602and the incen¬ 
tive to build my receiver. 

Of course, once you've built a direct conversion 
receiver, it's a simple matter to add a transmitter. And 
a keyer. And a good audio filter. And a digital readout. 
And a wind powered, nuclear backed-up power plant. 
And.. .And I wonder why I never get around to so many 
projects. 

NE602 

The NE602 is a relatively simple chip. I guess that's 
why I like it. Contained inside an eight-pin dip is a double- 
balanced mixer with about 15 db of gain, an oscillator, 
and a voltage regulator. 

The chip was intended for the cellular radio market. 
The oscillator is good to 200 MHz and the mixer to 500 
MHz. Not bad for less than 3 mA at 6 volts. (One of the 
Signetics application notes mentions that some people 
have used the mixer to 900 MHz, but they only guaran¬ 
tee itto500MHz.) It runs on 4.5 to 8 volts. But please, 
decouple the supply to the 602 with at least a resistor and 
a good bypass capacitor. 

Inside the NE602 

For a look inside the NE602, refer to fig. 1. 

Input to the double-balanced mixer is differential (pins 
1 and 2). If you don't have a differential signal, feed the 
signal into either input and bypass the other to ground 


FIGURE 1 



with a capacitor. Under no circumstance should you 
provide a DC path from either input to ground. A DC 
path between inputs is okay. Input resistance is about 
1.5k and input capacitance is about 3 pF. 

The oscillator is very simple. It's a transistor connected 
as an emitterfollower with an internal resistor of 20k from 
the emitter to ground. If you want to try to push the 
upper frequency limit, connect an external resistor (22k 
minimum) from pin 7 (the emitter) to ground. This will 
increase the current and raise the Ft of the transistor. The 
base of the transistor is available at pin 6. It's already DC 
biased so don't provide a DC path from pin 6 to Vcc or 
ground. The output of the oscillator is internally con¬ 
nected to the other input of the double-balanced mixer. 

The mixer output is also differential (pins4and 5) and 
has an output impedance of 1,5k. If you don't want a 
differential output, use one output and leave the other 
disconnected. Remember, this mixer has about 15 db of 
gain. One bad point — you can't push much of a signal 
through this mixer. It's third-order intercept is about -15 
dBm. This is quite normal for a receiver, but it wouldn't 
make a great mixer for a transmitter power chain unless 
you mixed at a low level and provided a lot of gain after it. 

The voltage regulator isn't mentioned much in the 
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SMILE! YOU'RE ON TV 

Only 
$299 

Designed and 
built in the USA 
Value + Quality 
from over 25years 
in ATV W60RG 

With our all in one box TC70-1 70cm ATV Trans¬ 
ceiver you can easily transmit and receive live action 
color and sound video just like broadcast TV Use 
any home TV camera or VCR by plugging the com¬ 
posite video and audio into the front VHS 10 pin or 
rear phono jacks. Add 70cm antenna, coax, 13.8Vdc 
and TV set and you are on the air...it’s that easy! 

TC70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0 
or426.25 MHz, runs on 12-14Vdc@.5A, and hotGaAsfet 
downconverter tunes whole 420-450 MHz band down to 
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold 
only to licensed amateurs, for legal purposes, verified in the 
latest Callbook or with copy of license sent with order. 
Call or write now for our complete ATV catalog 
including downconverters, transceivers, linear 
amps^ and antennas for the 70, 33, & 23cm band s. 

Visa, MC, COD 


(81 8) 447-4565 m-t 8am-5:30pm psl. 

P.C. ELECTRONICS 

2522 Paxson Ln Arcadia CA 91006 


Tom (W60RG) 
Maryann (WB6YSS) 
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PORTABLE ANTENNA 


r 


MODEL AMO 

Designed for 
APARTMENTS 
MOTELS 
VACATIONS 


s 64 95 

Add S3 00 

Shipping and Handling 


Quick Simple Installation. Operates on 2,6.10.15.20.30 
and 40 meters All coils supplied Only 22-1/2 inches long. 
Weighs less than 2 lbs Supplied with 10 ft RG 58 coax 
and counter poise. Whip extends to 57 Inches Handles 
up to 300 watts 
VSWR—1.1:1 when tuned 

TMtto tar more dotafa and ottiec BftW product* 




ALL OUR PROOUCTS MADE IN USA 

BARKER ft WILLIAMSON 

Quality Communication Products Since 1932 
At your Distributors Write or Call 
10 Canal Street. Bristol PA 19007 

(215) 788-5551 


Signetics literature. My measurements and some data 
sheet "reading between the lines" lead me to believe it’s 
about 4 volts. The absolute maximum input voltage to 
the regulator is 9 volts; maximum recommended input 
is8volts. It might be nice to use a 12-volt supply but you’ll 
have to knock it down with a Zener or another regulator 
first. 


Basic specifications for the NE602 are: 


Power supply 

4.5 to 8 volts 


Current consumption 

2.4 mA 

(typical) 

Maximum mixer frequency 500 MHz 

(typical) 

Maximum oscillator 



frequency 

200 MHz 

(typical) 

Noise figure 

5dB 

(at 45 MHz) 

Mixer gain 

15 dB 

(at 45 MHz) 

Third-order intercept 

-17 dBm 

(maximum) 

Mixer input resistance 

1.5k 

(typical) 

Mixer input capacitance 

3pF 

(typical) 

Mixer output resistance 

1.5k 

(typical) 

Mixer input capacitance 

3 pF 

(typical) 

Mixer output resistance 

1.5k 

(typical) 

Direct conversion receiver basics 


Direct conversion receivers have been sort of a fad for 
the past few years. If you need a refresher on the basics 
refer to fig. 2. 

The R F signal is coupled into the mixer by the R F tank. 
The oscillator tank determines the oscillator frequency. 
The mixer combines these two frequencies and pro¬ 
duces (at the output) the sum and difference of the two 
frequencies, plus the two original frequencies (at a 
minimum). If the oscillator frequency is very near the 
RF frequency, one of the output frequencies (the 
difference) will be in the audio range. The other fre¬ 
quency (the sum) will be at RF and will be attenuated 
by the low-pass filter. The remainder of the receiver 
is provided by lots of audio gain. 

Most direct conversion receivers suffer from two 
problems: 

• Microphonics Because most (if not all) of the sig¬ 
nal gain is at an audio frequency, any 
slight vibration which might change 


FIGURE 2 



Block diagram of a typical direct-conversion receiver. 






FIGURE 3 



Block diagram of the direct-conversion transceiver. 


the local oscillator comes through 
the speaker. 

AC Hum — A 60-cycle hum created when oper¬ 

ated from an AC supply. 

These aren't real difficulties with the NE602. Using the 
NE602 won't cure the problems completely, but it will 
reduce them by two orders of magnitude. Most direct 
conversion receivers use diodes for a mixer. Instead of 
gain, these actually have about 6 dB of loss. The mixer 
used in the N E602 has about 15 dB of gain. Therefore the 
signal coming out of the mixer is about 20 dB higher in 
amplitude than onefrom a diode mixer. This means that 
a lot less audio gain is required after the mixer, and fewer 
audio problems occur. 

Circuit description 
Receiver 

The receiver is very straightforward. (See figs. 3 and 
4.) 12, Cl and C2 provide a broadband balanced input 
to the double-balanced mixer of the NE602. C13 through 
C18, and L3 are the tank and feedback circuits for the 
oscillator section of the chip. I realize you might ques¬ 
tion using six capacitors for an oscillator, so let me 
explain. 

Capacitors C13 and Cl 4 provide the feedback voltage 
divider for the oscillator. Capacitor Cl5 prevents the 
inductor from upsetting the DC bias of the oscillator. 
Capacitors C16, C17, and C18 are somewhat tricky. 

These days it's very hard to get a good, affordable air- 
variable capacitor. I decided to use three capacitors 
instead. You'll find that by playing with these three capa¬ 
citors, you can adjust the tuning range to almost any¬ 
thing you want. My prototype tunes from about 6.9 MHz 
toabout7.4MHz, using the values shown. (Watch out 


for those band edges!) Decreasing C17 will make the 
tuning range smaller. If you have a 100-pF air variable, 
you may want to decrease Cl7 in order to make tuning 
a little easier. You can use a smaller "fine-tuning" capac¬ 
itor in parallel with C18 with good results. A vernier dial 
might also come in handy here. Remember that this 
oscillator is also your transmitter VFO. Stability is every¬ 
thing! 

Since I've already mentioned that the N E602 contains 
a voltage regulator, you're probably wondering why I 
used a 78L05to regulate the voltage to the NE602. First, 
it never hurts to have a good stiff power supply for an 
oscillator. Second, it's used to isolate the NE602 from 
the power supply. My first prototype (there were four) 
simply used a resistor and a capacitor for power supply 
decoupling. I had a lot of audio gain and the feedback 
was terrible. The 78L05 isolates the NE602 very well. 

R1 and C4 are used as a low-pass filter for audio (about 
4.3 kHz including the 1.5k output impedance of the 
N E602). R2 and C6 are used to prevent the audio output 
from reaching Q1 through the power supply. 

Q1 is a simple audio-gain stage. I originally used a dual 
op amp for this function, but found that I didn't need 
nearly that much gain. The gain of Q1 in this configura¬ 
tion is about 150-200. Resistor R3, one of the bias resis¬ 
tors, can be varied to adjust the gain if you feel it’s neces¬ 
sary. Lowering R3 will increase the gain. Just be sure not 
to saturate Q1. 

IC2 is an audio power amplifier that seems to be 
replacing the LM386. The output is differential and 
doesn't require a large capacitor to couple it to the 
speaker. Just keep the speaker leads short (a few inches) 
and twist them tightly. R9 and C10 decouple the ampli¬ 
fier from the power supply and are necessary to prevent 
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Schematic diagram of a simple direct-conversion CW transceiver. 
















Printed circuit board layout. 


audio feedback. After all, 80 dB of gain at onefrequency 
is a little hard to control. 

Transmitter 

For the transmitter description refer to figs. 3 and 4 
The oscillator output is coupled to an emitter follower 
(Q3) by means of C21. This provides buffering of the 
oscillator so that the transmitter doesn't "pull" it. 

Transistor Q4 provides the first voltage gain for the R F 
signal. Its purpose is to supply enough drive for the next 
emitter follower, Q5. Most simple crystal-controlled 
transmitters probably wouldn't need this additional gain 
because their oscillators provide enough output power 
to drive a 1-watt output stage directly. 

Q5 provides a low impedance drive for the input of the 
first class "C" amplifier, Q6. Transformer T1 is used 
mainly to furnish a high impedance load for Q6 and a low 
impedance drive for Q7. I tried to do away with T1 by 
using another emitter follower in its place. It worked, but 
not very well. The two transistors consumed too much 
power. This was unacceptable because this transceiver 
was designed to be battery operated. 

Q7 is used as the R F power amplifier. A 2N3866 or a 


FIGURE 6 



Parts placement. 


2N3553 seemed to work well. Notice the double pi out¬ 
put filter. I used a double pi filter instead of the more com¬ 
mon single pi to ensure a clean output. I would have liked 
to use variable capacitors for C30, C31, and C32, but I 
wanted to keep the circuit as simple as possible and I 
knew that good variables for these capacitors can be 
hard to obtain. It may be difficult to find a 940-pF capac¬ 
itor for C31. The pc board is laid out to accept two capa 
citors in this position. Use any parallel combination to 
get 940 pF. 

IC3 is a 555 used as a side-tone monitor. You can 
adjust the pitch of the side tone by changing R12. A 
lower value increases the pitch. Adjust side-tone volume 
by changing R15. 

Capacitor C29 couples energy from the antenna into 
LI for the receiver. Diodes D1 and D2 protect the front 
end of the receiver during transmit. If you're going to 
build just the receiver, place a jumper IJ2) on the board to 
couple the antenna into LI. You won't use the double 
pi network unless you're also building the transmitter 
section. Omit J2 if you're buliding the complete trans¬ 
ceiver. 

Transistor 02 keys the power to transistors Q5, Q6, 
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PARTS LIST 


PHOTO A 


I Receiver 

• Cl 

50 or 60 pF trimmer 

C2.C14.C16.C13 

tOOpF 

C3.C5.C6.C 8.C9 

0.1 ,.f 

C4 

0.01 

C7.C12 

4.7 ^F 16 volt 

C10.C34 

470 „F 16 volt 

Cll 

2.2 nF 16 volt 

CT5 

0.001 eF 

C17 

100 to 220 pF (see tent) 

* CIS 

10-50 pF variable (see test) 

* 1C1 

Signetlcs NE602 (Oscillator miser) 

• IC2 

Motorola MC34119 (Audio power amp) 

LI 

30 turns no 26 on T-37-2 core 

L2 

5 turns no. 26 over L 1 

L3 

25 turns no. 26 on T-37-2 core 

* 01 

2N2222 

R1 

2 2k 

R2 

100 ohms 

R3 

39k 

R4 

10k 

R5.R8 

5 6k 

R6 

Ik 

R7 

100k audio taper 

R9 

10 ohms 

RIO 

150k 

• VR1 

78L05 (5-volt voltage regulator) 

Printed Circuit Board 

* (2) 137-2 Toroid cores 

* (1) Ferrite beed 

Transmitter 

C19.C20.C22 

C24.C2 5 

0.1 

C28 

0.1 »F SO von minimum 

C21 

25 pF 

C23.C26.C33 

OOlrF 

C27 

22 „F 16 volts 

C29 

100 pF 

C30.C32 

470 pF 

C31 

940 pF (or two 470 pF in parallel) 

* DIO? 

1N914or 1N4148 

• 1C 3 

NE555 (Side-tone oscillator) 

L4 

15 turns no 26 on T-37-2 core 

L5 

15 turns no 26 on T-37-2 core 

• 02 

2N2907 

• Q3.Q4.QS.Q6 

2N2222 

• 07 

2N3866 or 2N3553 

R11.R14 

Ik 

R12 

8 2k 

R13.R1 5 

100k 

R16 

4 7k 

R17 

22k 

R18 

150k 

RIO 

47k 

R20 

4 7k 

R21 

1.2k 

R22.R25 

330 ohms 

R23 

10k 

R24 

3 3k 

R26 

33 ohms 

R27 

470 ohms 

R2B 

150 ohms 

• RFC1 

22 ,.H 

T1 

Primary 50 turns no 30 enamel 

Secondary 10 turns no 26 on T-37-2 core 

* (3) T-37-2 Toroid cores 

* 16) Fernte beads 

The following may be ordered from: 

Q-Sat 

P O Bom 110 

Boatsburg. Pennsylvania 16827 

PC Board-PCB-DXCVR $9 plus 5! postage and handling 

Hard to-find rocoivor parts (marked with * above ) 

DXCVR -REC S19 plus S 2 postage and handling (Includes PC Board) 

Hard-to-find pans lor transceiver (marked with ' above) 

DXCVR— T/R $26 plus $2 postage and handling (includes PC Board) 

Pennsylvania residents please add 6 percent sales tat 


and Q7. Resistor R16 and capacitor C24 provide output 
wave shaping. You may increase capacitor C24 to pro¬ 
vide a "softer" output waveform. 



Top view of pc board. The two 470-/iF caps are mounted un¬ 
derneath. 


PHOTO B 



Inside View. There's still plenty of room for an audio filter. 


Construction 

I recommend using the pc layout in figs. 5 and 6. 
There's a lot of gain in this receiver and the transmitter 
has enough of its own. 

Fifteen turns of wire on a toroid core sounds simple 
enough, but don't believe you can't tweak a toroid coil. 
Spreading out or compressing the turns can change the 
inductance about 10 percent. If you have a grid-dip 
meter, you must couple into a toroid with a single-turn 
link. Don't expect to make any reasonable measure¬ 
ments just by placing the dip meter near a toroid. 
Remember that turns on a toroid are counted by the 
number of turns on the inside of the core, not the out¬ 
side. 

Mount the variable capacitor (C18) firmly. Hand 
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COORS _ | 

light 0 

KEN WOODS ^ 


THE AMATEUR'S PROFESSIONAL 

Larsen Kuirod" and Kulduckie* antennas 
provide amateurs the same advantages enjoyed by 
commercial two way radio users. Both combine 
top performance witn the long range dependability 
you want |-I . I I I I I I 


lAritVi T tarcpn ff Rick Woodsome. Communications Consultant 
VV J. 111. I Woodsome and Associates, Boukler, Colorado 

When the directors of theCoors International Bicycle Classic needed 
a sophisticated mobile communications system, they turned to commu 
nications consultant Rick Woodsome. As a communications specialist, 
Woodsome knows what it takes to make a communication system work. 

That’s why he turned to Larsen Antennas. 

"You don’t pull off the largest sports event in the Western Hemisphere 
without good communication. And you don’t have good communication 
without 


your 
dealer 
for the 
com¬ 
plete 
line of 
Larsen 
antennas 
and per¬ 
manent 
and 
tempo- 


__right equipment. 

"Larsen antennas were instrumental in making last summer’s 
Coors Classic an overwhelming success. They were key to our entire 
communication network. 

"Without Larsen, it would have been uphill all the way.” 

_ Rick Woodsome 


rary mounts You can buy with confidence, 
because they're all backed by Larsen’s No 
Nonsense Warranty for a full six months 
For a professional approach to amateur radio, 
tune in to Larsen 
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Lor sen Antennas 


The Amateur's Professional 


See wur favorite amateur dealer or write for a free amateur catalog 
IN USA: Larsen Electronics. Inc 11611 N.E. 50th Avenue. PO Box 1799. Vancouver. Washington 96668 (206) 573-2722 
IN CANADA: Canadian Larsen Electronics. Ltd 149 West 6th Avenue Vancouver B C V5Y 1K3 (604) 872-8517 
















EIMAC Tubes Provide Superior 
Reliability at radio station KWAV 
— over 131,000 hours of service! 



-ivaai. •»*’afclSSsS!»*J 


MONTEREY, CALIFORNIA 


Ken Warren, Chief Engineer at 
KWAV reports that their 10 KW 
FM transmitter went on the air in 
November, 1972, equipped with 
EIMAC power tubes. The origi¬ 
nal tubes are still in operation af¬ 
ter over 15 years of continuous 
duty! 

Ken says, “In spite of terrible 
power line regulation, we've had 
no problems with EIMAC tubes. 
In fact, in the last two years, our 
standby transmitter has oper¬ 
ated less than two hours!" 

Transmitter downtime means 
less revenue. EIMAC tube relia¬ 
bility gives you more of what you 
need and less of what you don’t 
want. More operating time and 
less downtime! 

EIMAC backs their proven tube 


reliability with the longest and 
best warranty program in the 
business. Up to 10,000 hours for 
selected types. 




W 


Quality is a top priority at 
EIMAC, where our 50-year char¬ 
ter is to produce long-life prod¬ 
ucts. And our products are 


backed by the most comprehen¬ 
sive and longest warranty of¬ 
fered in the industry. Send for 
our free Extended Warranty Bro¬ 
chure which covers this pro¬ 
gram in detail: Write to: 

Varian EIMAC 
301 Industrial Way 
San Carlos, CA 94070 
Telephone: (415) 592-1221 



varian ©eimac 
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COMPUTERIZE 
YOUR SHACK 

YAESU 747, 757GX, 757GXII, 767, 9600 
KENWOOD TS 140. 440. 940, 680, R5000. 

ICOM R71A, R7000, 735, 751A, 761, 781. AND ALL VHE, UHF, CI V. 
DRIVERS FOR RADIOS ARE MODULAR. 

JRC NRO 525 

COMPLETE PROGRAM ENVIRONMENT 
MENU DRIVEN AND DESIGNED FOR EASE OF USE 
SCAN FUNCTION ADDED TO RADIOS THAT DO NOT SUPPORT IT 
ERGONOMETRICALiy DESIGNED FOR EASE OF OPERATION 
MOST FUNCTIONS REQUIRE SINGLE KEYSTROKES 
PROGRAM COLOR CODED FOR EASE OF USE, ALTHOUGH WILL STILL 
RUN IN A MONOCHROME SYSTEM 

MENUS FOR THE FOLLOWING 

AMATEUR HF-AMATEUR VHF— AMATEUR UHF 

AM 8ROADCAST—FM BROADCAST-TELEVISION BROADCAST 

SHORT WAVE BROADCAST 

AVIATION HF(SSB)—AVIATION VHF-AVIATION UHF 

HIGH SEAS MARINE—VHF MARINE 

MISCELLANEOUS HF. VHF. UHF 

MOST POPULAR FREQUENCIES ALREAOY STORED 

ADDITIONAL LIBRARIES AVAILABLE 

COMPLETE LOGGING FACILITY 

ALL FREQUENCY FILES MAY BE ADDED TO. EDITED OR DELETED 

AVAILABLE FOR IBM PC. XT AT 80386 256K RAM 
1 SERIAL PORT AND I FLOPPV MINIMUM 

PROGRAM WITH INITIAL LIBRARIES 99 98 

RS232 TO TTl INTERFACE ONLY (NEEDED If DON T HAVE MANUFACTURERS INTERFACE) 

EXTERNAL INTERFACE ALLOWS 4 RADIOS 
INTERNAL PC INTERFACE W/T SERIAL & I RAOIO PORT 

SPECTRUM ANALYZER MODULE 

COMPLETE SYSTEMS INCl RADIO INTERFACE COMPUTER AVAILABLE 

DATACOM, INT. 

8081 W. 21 ST LANE 
HIALEAH, FL 33016 
AREA CODE (305) 822-6028 


99 98 

129 95 

(CALL FOR PRICE! 
(CALL FOR PRICE) 
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EXCITING OPPORTUNITIES 


AT 



ojshcroft 


CORPORATION 


IN-HOUSE SALES 

Cushcraft, Amateur Radio's innovative antenna 
manufacturer, is looking for a qualified person for 
their in-house sales office. Working knowledge of 
communications and Amateur Radio are required 
Good verbal skills and a proven sales track record 
with two to four years experience a must. 

LAB TECHNICIANS 

Cushcraft is also expanding its Product Develop¬ 
ment Lab Experienced technicians are needed 
Applicants should have a working knowledge of 
RF. A degree is not required if the applicant has 
equivalent experience. Electro Mechanical 
experience would be helpful. 


Send your resume to: 



48 Perimeter Road 
Manchester. NH 03108 


PHOTO C 



The completed unit. Antenna and key connectors are on the 
rear panel. 


capacitance can be a problem before it's put in a metal 
case. Also make sure that the rotor is the terminal used 
for ground. See photos A and B for internal details. 
Photo C shows the completed unit. 

Don't expect reasonable performance without a 
reasonable antenna. Although I've been known to throw 
a piece of wire on the family room floor and attempt to 
listen to the receiver, it doesn't work very well. A good 
ground helps. 

I mounted some resistors in a vertical position on the 
pc board to save room. In these cases, one of the pads 
will be square. Mount the body side of the resistor to the 
square pad. 

Modifications 

You can make the basic transceiver work on almost 
any band; however, operation above 20 meters might 
be difficult due to the stability of the oscillator. 

An audio filter would make a nice addition. It should 
be easy to add one in series with the volume control, 
because wires are brought out from the board at this 
point. 

Stability 

Before I address the topic of stability, I'd like to recom¬ 
mend that you don't attempt to build any transmitter if 
you don't have a scope (or better yet, a spectrum 
analyzer) or access to one. Tracking down stability prob 
lems without one is simply too frustrating. A local ham 
club certainly should be able to help. I know that many 
people will think that a properly designed transmitter 
should be no problem, and if we all used 50-ohm load 
resistors instead of antennas, that would be true. The 
difficulty is that it's impossible to design an efficient 
transmitter that will work with any given load. 

My basic philosophy about stability is that I would 
rather put a clean 1 /2-watt signal into an antenna than 
a dirty tO-wattone. Even if the "spurs" are30dB down, 
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TABLE 1 


I'm not satisfied. Spurs should be down a minimum of 
50 dB. 

I did have some stability problems. When I fired up the 
transmitter, it was into a very good 50-ohm load. The 
output was about 3/4 watt (17 volts p-p), and it was very 
clean across the entire tuning range. Then came the 
antenna test — or rather the antenna disaster. I'll be the 
first to admit that this antenna leavesa lot to be desired. 
I've moved recently, and haven't had time to do a proper 
job of planting the antenna farm. The antenna in ques¬ 
tion is a simple half wave dipole about 10 feet off the 
ground at one end and 20 feet at the other. It resonates 
somewhere. Anyway, the output was fine at some fre¬ 
quencies. At others there was some 7 MHz energy left, 
but not much. 

The solution wasn't simple. First of all, it seemed that 
transformerTI was ringing like mad. Lowering the value 
of resistor R28 and adding R27 calmed it down. The input 
of the output transistor (2N3866) I used looks very 
capacitive at 7 M Hz. R28 prevents this capacitance from 
resonating with the secondary of T1. This cleaned up 90 
percent of the problem. Next I "empirically derived” 
(played with) the turns ratio of T1. This helped a little. 

I reduced the "Q" of T1 using R27; this helped a little 
more. 

I also found out that I didn't have enough drive, so I 
went back to the proverbial drawing board and added 
stage Q4. One tip — if you're not getting at least 600 to 
800 mV p-p at the emitter of Q3, play with the ratios of 
C13andC14.1 tried making Cl 3 as small as possible, but 
I didn't get enough drive for Q3 until I increased C13 to 
100 pF. 

Stubborn cases may require a resistor in parallel with 
R FC1; a thousand ohms should do it. And don't forget 


The following voltages (p-p and DCI are given as an 
aid in troubleshooting any problems you might have. 
All of the signals are 7 MHz sine waves. Data was taken 
with a 12-volt power supply and the unit was in the 
transmit mode with a 50-ohm load. 



AC (p-p) 

DC 

Emitter of Q3 

700 mV 

1 9 volts 

Collector of Q4 

1.1 volts 

6.8 volts 

Emitter of Q5 

1.6 volts 

2.1 volts 

Collector ol Q6 

17 volts 

12 volts 

Base of Q7 

2.9 volts 

0 volts 

Collector of Q7 

18 volts 

12 volts 

Antenna Output 
(50 ohm load) 

18 volts 

0 volts 

NE602 (pin 71 

700 mV 

4.5 volts 


the ferrite beads on the collector and base of Q7 and the 
other transistors. 

Table 1 gives typical voltages for troubleshooting pur¬ 
poses. 
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THE MULTIPLE RECEIVER SOLUTION 



4 Channel Signal-lo-Noise Voter 
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• Continuous Voting 
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Built, tested and calibrated with manual 

S350.00 

telephone interlace now available 
tor more information call ot write 

00UG HALL ELECTRONICS 

Voter Department 
815 E Hudson Street 
Columbus, Ohio 43211 
(614) 261 8871 



R-7000 Widespan Panadaptor 


Panadaptor especially designed 
for the R 7000 receiver. For use 
with a standard scope. Variable 
span width from I to 10 Mhz. 
Uncover unknown elusive signals. 
Complete with all cobles. & 90 day 
warranty. S349.95 Shipped. Pa. 
res. add 6%. 

GTI Electronics 

RD 1 BOX 272 
Lehighlon. Pa. 18235 
717-386-4032 
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IF YOU BUY. SELL OR COLLECT 
OLD RADIOS. YOU NEED... 

ANTIQUE RADIO CLASSIFIED 

Antique Radio's 
Largest-Circulalion 
Monthly Magazine 
FREE SAMPLE COPY! 

Classifieds - Ads lor Parts & Services 
Articles - Auction Prices-Flea Market Into. 
Also: Early TV, Ham Equip., Books, Telegraph, 
Art Deco, 40 s & 50 s Radios & more... 

Free 20-word ad each month. Don t miss out! 
6-Month Trial-$11. 

1 -Year: $19 ($28 by 1 st Class) 

Foreign by ail - Canada: $30; Mexico; $28; Other: $55. 

A R C., P.0. Box 2-A4, Carlisle, MA 01741 
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Build this simple 
L-C checker 

T his simple capacitance-inductance checker 
measures capacitance to approximately 1000 
pF and inductance to 50 jiH. I first saw it 
described in QST some 36 years ago. 1 That version 
used a filament-type tube (3A5) in a self-rectifying 
oscillator powered from 115 volts AC. I built one in 
a cigar box lined with metal foil. It's seen constant use 
in my shack with the original tube! 

The initial L-C checker measured capacitance only. 
I modified it to add inductance measuring capability 
when I transistorized the unit. 

The capacitance circuit measures to 5000 pF or 
more; however, accuracy and resolution are reduced 
above 1000 pF because of circuit limitations. But, 
when you pick a mica capacitor marked with two red 
dots from your junkbox, this unit will quickly tell you 
if it's 2.2, 22, or 220 pF. The device has the advan¬ 
tage of applying no voltage or current (other than a 
few millivolts of RF) to the capacitance or inductance 
under test. 

How it works 

The circuit is based on the "grid-dip" or absorption 
effect, which occurs when a parallel resonant circuit 
is coupled to an oscillator of the same frequency. If 
you look at fig. 1 , you'll see that Q1 operates in a con¬ 
ventional Colpitts oscillator circuit at a fixed frequency 
of approximately 4 MHz. The exact frequency isn't crit¬ 
ical. A meter connected in series with the transistor's 

By Jack Najork, W5FG, 723 Flamingo Way, 
Duncanville, Texas 75116 



Schematic diagram of L-C checker with measuring circuit for 
measurement of capacitance only. LI and L2 should be spaced 
as shown for optimum electrical coupling. 


base-bias resistor serves as the "dip" or absorption 
indicator. 

The variable measuring circuit consists of Cl, C2, 
and L2 and is connected to panel terminals as shown. 
L2 is loosely coupled to LI in the oscillator circuit. This 
measuring circuit is tuned to the oscillator frequency 
with variable capacitor C2 set at full or (maximum) 
capacitance. When power is applied to the oscillator 
the meter shows a dip caused by power absorption 
by the measuring circuit. 

Connecting an unknown capacitor across the test 
terminals lowers the resonant frequency of the meas¬ 
uring circuit. To restore resonance, tune capacitor C2 
lower in capacitance. The meter will dip again when 
you reach this point. Determine the capacitance across 
the test terminals by calibrating the dial settings of C2. 
More on this later. 

Capacitor C4, a small variable trimmer in the oscil¬ 
lator circuit, compensates for drift or other variations 
and is normally set at half capacitance. It's a panel con¬ 
trol, labeled "ZERO", and is used to set the oscillator 
exactly at the dip point when C2 is set at maximum 
capacitance. This corresponds to zero on the calibra¬ 
tion scale. 

You can also use C4 to compensate for the capaci¬ 
tance inherent in long leads running from the test ter¬ 
minals to the unknown capacitor. The leads are con¬ 
nected to the test terminals and dressed close to the 
capacitance to be measured, but not connected to it. 
Adjust C4 for a dip with C2 at zero. Then connect the 
leads and make your measurement. 
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FIGURE 2 



Addition of S2to the measuring circuit enables measurement 
of both capacitance and inductance. Note: For capacitance 
measurement between terminals C and G, switch at "C". For 
inductance measurement between terminals Land G, switch 
at "L". 

Measuring inductance 

After I got the transistorized version working, it 
occurred to me that I should be able to use the circuit 
to measure inductance as well. Figure 2 shows how. 
The oscillator circuit remains unchanged. Add an 
SPOT switch (S2) to the measuring circuit. With S2 
in the "C", or capacitance measuring position, the cir¬ 
cuit is as before. In the "L", or inductance measuring 
position, the switch disconnects the bottom of L2 from 
ground and connects it to a third panel terminal 
marked "L". 

Connecting an unknown inductance across the "L" 
and "G" terminals again lowers the resonant fre¬ 
quency of the measuring circuit because the unknown 
inductance is now in series with L2. You must tune 
C2 lower in capacitance again to restore resonance. 
As with capacitance measurements, the best resolu¬ 
tion occurs at the lower inductance values. 

To measure inductance, set S2 to "C" and adjust 
the oscillator (ZERO) control for a dip with C2 at zero. 
Set the switch to "L" and connect the unknown 
inductance across the "L" and "G" terminals. 

Construction notes 

You'll need solid construction for consistent calibra¬ 
tion accuracy. Use the VFO construction techniques 
from any handbook. Choose a good-sized, sturdy 
metal cabinet so that you can use a large dial or pointer 
for the measuring capacitor, C2. I glued a 2-inch 
pointer to my dial and spread the calibration marks 
across the largest dimension of the cigar box. 

The spacing (electrical coupling) between LI and 
L2 isn't critical, though it can be adjusted if necessary. 
Wider spacing produces a shallower dip, but improves 
the measuring resolution. Conversely, closer spacing 
(coupling) produces a more pronounced dip, which 
lowers resolution. 

Make the wiring from the bottom of L2 to switch 


S2, and from S2 to the panel terminal "L", short and 
low inductance. Use heavy wire or copper ribbon, 
because these connections form a portion of the 
unknown inductance placed across terminals "L" and 
"G". Too much inductance in these connections 
produces erroneous inductance readings when meas¬ 
uring very small inductances. 

Calibration 

Calibrate the capacitance range by placing known 
values of capacitance across the "C" and "G" termi¬ 
nals and marking these values on the C2 dial or pointer. 
Most of us have enough well-marked mica and 
ceramic capacitors in our junkbox to make this easy. 
Don’t forget, you can also use these capacitors in par¬ 
allel or series, as needed. 

Inductance scale calibration is a bit tougher. You 
might want to beg, borrow, or otherwise obtain a col¬ 
lection of small, molded RF chokes. I had a half dozen 
10-^H chokes and used them in series and parallel to 
calibrate. This method may not result in laboratory- 
type accuracy, but it'll bring you right into the ball¬ 
park. Figure 3 shows my unit's calibration. 


FIGURE 3 



Typical range scale calibration made with C2 and 50 pF, Ham- 
marlund HF 50 with semi-circular plates. Capacitors with a 
different plate shape will yield a different calibration. 


Using other parts 

You engineering types will by now have observed 
that juggling the values of Cl and C2 alters the range 
and linearity of the measuring range. For example, 
increasing Cl expands the calibration at the low 
picofarad end but limits the upper capacitance meas¬ 
urement. If L2 is an adjustable coil, as shown, select 
Cl and C2 for the desired results, retuning L2 as 
needed to restore resonance. 

If your junkbox dictates, use a larger value capaci¬ 
tor for C2. This requires increasing the value of Cl. 
One possible combination is 150 pF for C2 and 130 pF 
for Cl, with L2 reduced to approximately 10 ^H. To 
limit the inductance measuring range with this com- 
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bination it's necessary to add a small fixed capacitor 
in parallel with C2. Try 10 to 15 pF. 

If the required microammeter isn't available, take 
heart. Since the unit draws around 3 mA at 9 volts, 
you can use a zero to 5 mA meter in series with the 
+ lead to the power source. Resonance will now be 
indicated by a rise in the meter reading instead of a 
dip. The variation between dip and non-dip won't be 
as pronounced as with a base current meter, but it will 
be usable. 

If 3/8-inch diameter coils aren't available you can 
use 1 /4-inch forms. Scrounge them from the i-f sec¬ 
tion of a defunct TV set. You'll need more turns, and 
the "Q" will be a bit lower, but they'll work. Con 
versely, for those who want improved resolution, sub¬ 
stituting larger diameter coils wound with heavier wire 
will increase "Q'\ This enables looser coupling which 
in turn produces a sharper dip. 
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TECHNIQUES 


Bill Orr, W6SAI 


New Zealand, Maui, 
and the Solar Cycle 

My visit to New Zealand was won¬ 
derful! I attended and spoke at the 
NZART (New Zealand Association of 
Radio Transmitters) Convention at 
Whakatane. Then I took a leisurely trip 
around the North Island, visiting such 
notables as ZL1AAS, ZL1BRQ, 
ZL1SZ, ZL2JQ, and ZL2AM. The com¬ 
bination of hospitality and beautiful 
countryside was overwhelming. I had 
the privilege of operating with my 
reciprocal call, ZL0SAI. It's interesting 
to hear what a pile-up on 20-meter 
SSB sounds like from the DX end. 
After a quick call, the S meter on the 
KWM-2 went over against the pin and 
stayed there! Beaming north-east 
across the United States and into 
Europe, it was interesting to note that 
the European signals were almost as 
loud as the W6s. Ear-splitting signals 
were also noted from "locals" like 
UJ8, UD6, 9N1, and 4S7. 

I saw more homemade tilt-over 
towers in New Zealand than I'd ever 
seen in California. The crank-up tower 
doesn't seem to be very popular; many 
DXers favor the tilt-over type. Most of 
them use a 20-foot high base structure 
and a tilt-over top section, ranging 
from 18 to 25 feet long. Some mon¬ 
ster tilt-over towers, like the one at 
ZL1AAS, are nearly 80 feet high. All 
of them are counterbalanced so that 


little effort is required to raise or lower 
the top section. 

Do any of you have a homemade 
tilt-over tower? If so. I'd like to hear 
about it; send pictures and drawings, 
if possible. 

The mild climate, beautiful scenery, 
and friendly people make New Zealand 
a perfect place to visit. On your way 
there, stop in Tahiti or Fiji for a touch 
of the exotic. Truly, New Zealand is a 
little corner of paradise! Thanks to all 
who made the visit so pleasant for me. 

Next stop Maui 

After New Zealand, I stopped at 
Maui, Hawaii and visited Steve, 
KH6SB, who runs the island's NOAA 
Ionospheric Observatory. Here, talk 
turned to DX and the sunspot cycle. 
Steve showed me readings and graphs 
taken from recent ionospheric sound¬ 
ing measurements. I remembered var¬ 
ious statements in DX newsletters 
predicting that the peak of cycle 22 
might be greater than any previously 
experienced, and that it could be 
reached as soon as December 1988 — 
right about now. I queried Steve about 
this. His data indicated that the Inter¬ 
national Smoothed Sunspot Number 
(taken as gospel by many Amateurs) 
showed a cycle quite different from the 
Geomagnetic A Index, the Ottawa 
Radio Flux (10 cm), or the ionospheric 
measurements of the maximum fre¬ 
quency of F 2 reflection measured at 


Maui. (See fig. 1.) According to 
Steve, a lot depends upon which cycle 
you're talking about. 

The Maui vertical sounding of the F2 
layer showed a minimum value cen¬ 
tered about April/May, 1986. The 
smoothed sunspot numbers indicated 
a minimum falling during September 
1986 for old cycle 21. The Geomag¬ 
netic Index indicated a minimum near 
January 1987, and the Ottawa Radio 
Flux had a broad minimum covering 
April 1985 to October 1986. 

So where do we go from here? 
When will the present ionospheric 
cycle peak out? QSTs "How's DX" 
column indicates a peak at the end of 
1988. Steve showed me a graph of the 
median values of the maximum reflect¬ 
ing frequency of the F 2 layer, as meas¬ 
ured at his station (fig. 2). He pointed 
out that the slope of the present 
increase is just about the same as that 
of the last cycle. Steve thinks that the 
peak of the present cycle may arrive 
around the fall of 1990, and that it will 
be very similar to the last. 

Time will tell. Meanwhile, enjoy IO¬ 
meter DX and don't overlook the 
amazing things that are happening on 
the 6 and 2-meter bands. 

RFI from cordless phones? 

The June issue of Modern Elec¬ 
tronics has an article by C. Hall 
describing TVI from a neighbor's cord¬ 
less telephone. The phone transmitted 


22 GO December 1988 



FIGURE 1 



Comparison of cycles of ionospheric sounder (Maui) with A-index, sunspot number, and 
radio flux over the period July 1985 to April 1988 shows that the individual cycles have quite 
different minimums. 


FIGURE 2 



Median values for the month of May for the ionospheric readings at Maui, Hawaii in terms 
of maximum vertical reflected frequency (F 0 F 2 I of the F 2 layer. Note that the rising slope 
of cycle 21 and cycle 22 is approximately the same. The best estimate is that the present 
cycle will peak out in the fall of 1990. 


FM signals on a frequency in the range 
of 46.61 to 46.97 MHz (base) and 49.67 
to 49.99 (handset). These frequencies 
were perilously close to various TV pic¬ 


ture i-f amplifier circuits that operate 
at 45.75 MHz. 

A high-pass filter on the TV set did 
no good; the cutoff frequency of the 


filter was higher than the telephone 
band. The solution was to cut a linear 
trap made from 300-ohm ribbon line 
and place it across the receiver 
antenna terminals in parallel with the 
existing transmission line (fig. 3). The 
trap was cut to a length of 50.25 inches 
to tune it to the center of the cordless 
phone band. (This length takes into 
account the velocity of the propaga¬ 
tion factor of the line.) Hall said this 
eliminated the herringbone lines on the 
TV screen caused by the cordless tele¬ 
phone. 

A compact wire antenna 
for 7 and 21 MHz 

It's hard to be loud on a city lot, and 
erecting a 66-foot long, 40-meter 
dipole can be a challenge in some loca¬ 
tions. Figure 4 shows a compact, 
space-saving antenna designed by 
V.C. Lear, G3TKN. It's been discussed 
in RSGB's Radio Communication and 
other European magazines. As far as 
I know, it hasn't been publicized on 
this side of the pond. In brief, it's a 40- 
meter dipole shortened to about 54 
feet by folding the center portion of 
the radiator up into a two-wire trans¬ 
mission line. The lengths of the top 
section are chosen to provide two 5/8- 
wavelength sections in phase on 21 
MHz. 

The antenna supplies the usual 
figure eight pattern on 40 meters, and 
a somewhat narrower figure eight on 
21 MHz. Best of all, there's about a 3- 
dB gain over an equivalent dipole on 
21 MHz. 

The folded, two-wire stub has a 
spacing of 6 inches and is made of no. 
16 wire. The end of the stub is 
matched to a coax line by way of a 1:1 
balun, like the Bencher ZA-1A. 

The two-wire line is spaced with 
3/8-inch diameter spreaders cut from 
Lucite® , Plexiglas®, or other insulat¬ 
ing rod material. Holes are drilled at the 
outer ends to pass the wires, which are 
held in position by twisting short 
pieces of no. 22 wire around the 
spreader and the antenna wire. The 
spreaders are spaced about 18 inches. 

An easy way to make the line is to 
stretch two 10-foot lengths of wire 


December 1988 BJ8 23 




FIGURE 3 



High-pass filter designed to attenuate TV in¬ 
terference from cordless telephones oper¬ 
ating in 49 to 50 MHz region. 


FIGURE 4 



Compact 7/21 MHz antenna attributed to 
G3TKN. The 8-foot stub is made of no. 22 
enamel coated wire, spaced 6 inches. 


under tension between two fixed sup¬ 
ports, about waist high. The spreaders 
are threaded on the wires and fastened 
in position. When the two-wire line is 
cut loose, it should be straight and 
taut. 

The antenna is strung up in a 
straight line, or in an inverted V. An 
SWR curve should be run across each 
band, with the maximum indication 
less than 2:1. The SWR curve can be 
modified a bit by trimming or length¬ 
ening the wires in the stub. 

Make sure your coax connection at 
the balun is waterproof to protect the 
line from internal moisture and corro¬ 
sion. 

A delta loop for 7, 10, 14, 
18, 21, 24, and 28 MHz 

In a few months we'll finally have 
the 18-MHz band! This means there 
will be seven bands available between 
7 and 29.7 MHz. It's time to think 
about a seven-band antenna. 

Why not try a center-fed antenna 
about 66 feet long in conjunction with 
a two-wire, balanced transmission line 
and an antenna tuner? How about 
using a delta loop in the same fashion 


(fig. 5)? This particular design 
(attributed to Willi Richartz, HB9ADQ) 
is popular with many European sta¬ 
tions. It's a loop configured so that the 
point of maximum current falls in the 
center of the top wire on the 7, 14, 21, 
and 28-MHz bands. If the open-wire 
feedline is cut to length as indicated, 
the loop may be fed on these bands 
with a 4:1 balun; no auxiliary tuner is 
required. A 20-pF capacitor is placed 
across the antenna feedpoints at the 
balun. It can be a ceramic or mica unit, 
or made up of a short length of 300- 
ohm line trimmed on a capacitance 
meter. 

If you want to operate on 18 or 24 
MHz, the antenna must be fed from a 
balanced tuner at the point where the 



The HB9ADQ multiband delta-loop anten¬ 
na. The feedline consists of no. 16 wire, 
spaced 4 inches. Spreaders are spaced 16 
inches. Alternatively, 300-ohm ribbon line 
may be used, with an antenna tuner sub¬ 
stituted for the 4:1 balun. 


balun would be attached. The radia¬ 
tion pattern is a figure eight, at right 
angles to the plane of the loop. On 20 
meters and the higher frequency 
bands, the loop provides a small gain 
over a dipole. For best operation, the 
top wire of the loop should be about 
30 feet above ground. 

More 88-mH inductors! 

I just received a note from Ed 
Wetherhold, W3NQN (102 Archwood 
Avenue, Annapolis, Maryland 21401), 
telling me he has a quantity of 88-mH 
inductors suitable for use in audio 
filters and networks. If you're 
interested, send an SASE to Ed at the 
above address for more information. 

Alternator or generator 
noise 

A growing number of Amateurs are 
operating HF mobile after a lull in this 
activity for many years. There's still a 
problem with automobile electrical sys¬ 
tem noise, and some mobile operators 
are troubled by alternator or generator 
noise during reception. 

In general, most alternator/genera- 
tor noise or "whine" can be reduced 
(but not necessarily eliminated) by 
placing a 0.5-^F coaxial capacitor on 
the output, or armature lead. Bypass¬ 
ing the field lead is, however, another 
matter. "Conventional wisdom" warns 
not to bypass this lead, or you may 
harm the voltage regulator unit. 

Don Sutherland, ZL2AJL, takes 
exception to conventional wisdom in 
this case. He says the field wire may 
be bypassed to ground to eliminate 
noise, if the proper precautions are 
taken (fig. 6). A 300-jiH ferrite-core RF 
choke capable of carrying the field cur- 



Alternator-generator noise may be substantially reduced by addition of filters, as shown 
in this simplified circuit. Capacitors are ordinary metal-cased "generator condensers." The 
300-/tH choke must be capable of carrying the field current. (Circuit courtesy ZL2AJL.I 
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rent is placed in the lead, and the 
generator/alternator field wire is 
bypassed at the case of the unit. He 
says you'll have no difficulty with con¬ 
tact erosion in mechanical regulators, 
even with the relatively large value of 
bypass capacitor on the field lead, 
provided that you include the RF 
choke between the capacitor and the 
regulator. He notes that a British firm, 
Joseph Lucas (makers of automotive 
electrical equipment), has recom¬ 
mended this suppression technique for 
many years. Don says he developed 
the technique independently, with no 
knowledge of Lucas' prior work in that 
field. 

The "Dead Band" Contest 

Amazing, my dear Watson! More 
and more faithful readers of this 
column have correctly identified the 
quotation from the Sherlock Holmes 
story, "A Study in Scarlet." The 
sleuths include: Gerry Skloot, KE2N; 
Howard Tooker, W3TL; Ben Richard¬ 
son, WB1CUA; Louis Axeman, Jr., 



New Mod Kit 
for Bird Model 
43 Wattmeter 


MEASURES PEAK POWER # J 

OF SSB AND OTHER AM SIGNALS y ~ 

Bird Model 4300-400 modification 

kit quickly adapts any Bird Model 43 t * 

Wattmeter to measure audio peak power 

_ of single sideband » 

and other AM modulated signals. 

fe|i t . The 4300-400 kit pc board mounts inside the Model 

43 housing, on the meter studs. Estimated conversion 
4*0104^^^ time is only 15 minutes from start to finish. 

Once modified, you can measure peak power to an 
8% F.S. accuracy, without affecting cw operation or 
HjC nr accuracy. 

And, the Model 4300-400 is surprisingly inexpensive. 
Contact your Bird distributor or factory for details 

M 30303 Aurora Rd . Cleveland (Solon). Ohio 44139 — 2794 

TLX 706898 Hud F.lec UD FAX 216-248-5426 

.vi of i 

I Bird Uh 

■L 0 B mi WUP e?i Ojat aw Sun* f po bo. ?e 0,3. c a 93023 aos- 64 & 725s 

Electronic Corporation 


N8LA; Dan Decked, WA6FQC; Mike 
Mahoney, WA1KN0; and Chris Kirk, 
KA1RSV. 

Since you're all such a smart bunch, 
Ed Wetherhold, W3NQN, offers this 
quiz: name the book, author, and the 
person to whom this quote is directed 
— "Call me Ishmael." Good luck! 
Article C HAM RADIO 



Wideband Preamp 10-1000 Mhz 

Dual GasFet low noise 
preamplifier for HF, UHF or VHF 
systems. Just perfect for the R- 
7000. Excellent for Spec 
Analyzers, Scanners, etc. Gain 20 
Db + /- 1 DB. -3 Db at 2 & 1100 
Mhz. I Db compression of ^-10 
Dbm. Intercept points :»-45 Dbm. 
New shipped price of only 
$124.95. Pa. residents please add 
6% state tax. 

GTI Electronics 

RD 1 BOX 272 
Lehighton, Pa. 18235 
717-386-4032 


The HF4B •Butterfly"™ 
A Compact Beam 
for 20-15-12-10 Meters 
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THE HAM NOTEBOOK 


Two in one: trace 
doubler for CRO, and 
square wave and pulse 
generator 

My circuit (using one quad two-input 
NAND gate 4011 and one dual op amp 
LM358) is a simple, low cost, and easy- 
to-operate trace doubler for CROs. 
Other uses include: electronic switch¬ 
ing, supplying blanking pulses for the 
z-axis of CROs, keying and synchroniz¬ 
ing slave-type multivibrators and trig¬ 
ger circuits, adjusting the component 
values of CRO probes, and quick 
checking the frequency responses of 
amplifiers. 


Circuit and working 
principle 

The trace-doubler circuit is shown in 
fig. 1. ICIa, ICIb, and ICIc of the 


PARTS LIST 

Parts List (fig. 1) 



IC1 

4011 

R3 

20k 

IC2 

LM3S6 

R4 

20k 



R5 

200k 

Cl 

0.001 pF 

R6 

200k 


0.01 pF 

R7 

50k 


0.1 pF 

R8 

50k 


10 pF 

R9 

50k pot 


10 pF 

RIO 

50k pot 

C2 

25 pF 

R11 

100 ohm 

C3 

25 pF 

R12 

300 ohm pot 

C4 

0.001 pF 

R13 

50k pot 

R1 

500-ohm + 50 k pot 

Vcc 

6 volts 

R2 

500 ohm 

S 

multipole switch 



Circuit of the trace doubler for CRO, and square waves and pulse generator. 



Oscillograms of the displayed input signals 
e 1 (sine wave) and e 2 (square wave). 


FIGURE 3 



(A) Probe adjusting circuit for CRO. (B) 
Displayed square waves on CRO screen. 


quad two-input NAND gate 4011 are 
connected as an astable multivibrator; 
ICId is connected as an inverter. Ter¬ 
minals 3 and 11 of the 4011 give square 
waves with opposite phases. The 
square waves (e p ) at the output of 
ICIa, passing through differentiator 
C 4 R 13 , then form positive and nega¬ 
tive pulses (e t ). The dual op amps of 
the LM358 are used as two gated 
amplifiers for the two signals e 1 and &2 
and fed through terminals 2 and 6 , to 
be displayed simultaneously on the 
CRO screen. 

The two opposite-phase square 
waves e p and e p are used to gate IC2a 
and IC2b at terminals 3 and 5 of the 
LM358, respectively. Resistances Rg 
and Rio are preadjusted so that one op 
amp is driven to saturation while the 
other works normally as an amplifier. 
Thus they will amplify the two signals 
ei and e 2 alternately, and two separate 
traces will be displayed on the screen. 
Resistance R^ can be varied to adjust 
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the vertical separation of the two 
traces. 

Select a suitable value of Ci with 
switch S and adjust the pot of R-|. The 
frequency of square waves can be 
varied from 1 cps to 10 6 cps. This 
process is necessary for stabilizing the 
waveforms displayed on the screen. 

A common supply of 6 volts is used 
in the circuit. 

Practical examples 

1. Figure 2 shows the oscillograms 
of the displayed input signals ei 
(sine wave) and e 2 (square wave). 

2. Figure 3A is the probe adjusting 
circuit for CRO; fig. 3B shows the 
oscillograms of the displayed square 
waves of e p at three different 
values of R P C P . Ri is the input 
resistance of the CRO and Cj is the 
input capacitance. 

By Tseng C. Liao, Peking, China 


Calibrating series- 
resistance capacitance 
bridges 

Bridges like the series-resistance 
capacitance type shown in fig. 1 are 
easy to build and operate. But there 
seems to be some confusion about 
how to calibrate Ci to indicate the cor¬ 
rect load reactance. This confusion 
seems to result from the fact that there 
is a fixed capacitor C 2 in the load 
branch, and the signs in the formula 
used to determine the load reactance 
are opposite to those you'd expect. 

On the series-resistance capacitance 
bridge, C 2 is necessary because it per¬ 
mits nulling the bridge (zero load reac¬ 
tance) with Ci set to the mid-position 
— namely, Ci = C 2 = 70 pF. A 
capacitively reactive (- X x ) load allows 
nulling the bridge by reducing the 
capacitance of Ci; an inductively reac¬ 
tive ( + X x ) load requires that Ci be 
increased in value to do so. The 
equivalent series reactance ( ± X x ) of 
the unknown load impedance (Z x ) is 
the difference in the setting of C^ 
between the initial balance when X = 


FIGURE 1 



Basic schematic of series-resistance- 
capacitance bridge. 


0 (Ci = 70 pF) and the load reac¬ 
tance, or 

Y _ L _ 1 _ i_ 

x 2irF C,’ C," 

where 

Ci' is the first reading of Ci = 70 pF 
Ci" is the second reading of Ci with 
the load 

F is the test frequency. 

A + sign indicates that X x is 
capacitive, while a - sign corresponds 
to an inductive X x . This appears to be 
a contradiction, but remember that Ci 
is in the opposite branch of the bridge. 
To obtain the proper sign for the load 
reactance, simply reverse the sign in 
the answer. 


A reactance plot of the capacitance 
of Ci is shown in fig. 2 using eqn. 1 
and a frequency of 1 MHz. To obtain 
the reactance at higher frequencies, 
divide the reactance for 1 MHz by the 
test frequency. The reactance plot is 
calibrated in capacitance in several 
steps from -70 pF through 0 pF to 
+ 70 pF, as shown. 

In the event that Ci is some value 
other than 140 pF, C 2 must be one- 
half that of Ci. A smaller variable 


capacitor will limit the useful reactance 
range of the bridge; a larger variable 
capacitor will reduce the accuracy of 
the bridge. The calibration procedure 
remains the same. 

Wilfred N. Caron, 
Ridgecrest. California 93555 
Article D 


f SHORT CIRCUIT HOTLINE -v 

Building a current ham radio project? Call the 
Short Circuit Hotline any time between 9 AM and 
Noon, or 1 to 3 PM — Eastern time — before you 
begin construction. We'll let you know of any 
changes or corrections that should be made to the 
article describing your project. 

(See "Publisher's Log," April, 1984, page 6, for 
details.) 

V- 603 - 876 - 1441 - ' 
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DC 10 40MHz 
Dual Channel 
CRT Readout 
Cursor Meas 
DC Offset 
Alt Magnifier 
Compact Size 


HITACHI SCOPES AT DISCOUNT PRICES 


oavu *iai 

20MHz Dual Trace Oscilloscope 

All Hitachi scopes Include probes, schematics 
and Hitachi's 3 year guaranty on parts and 
labor Many accessories available for all 
scopes. 


V-1060 OOC 

List si595 a'-* 03 


• DC to 100MHz 

• Dual Channel 

• Delayed Sweep 

• CRT Readout 

• Sweep Time 

• Autoranging 

• Trigger Lock 

• 2mV Sensitivity 


V-223 20MHz 
V-422 40MHz 

V 423 40MHz 

V 660 60MHz 

V 1065 100MHz 
V-1100A 100MHz 
V1150 150MHz 


D T. ImV ! 
D T . ImV f 
D T . ImV t 
D T 2mV ! 
D T . 2mV j 
Q T . ImV s 
O T . ImV i 


. Delayed Sweep. DC Offset. Vort Mode Trigger 
. DC Offset Vert Mode Trigger. All Mag 
. Delayed Sweep. DC Offset. Alt Mag 
. Delayed Sweep. CRT Readout 
Delayed Sweep. CRT Readout. Cursor Meas 
. Delayed Sweep. CRT Readout. DVM. Counter 
. Delayed Sweep. Cursor Meas DVM, Counter 


LIST PRICE SAVE 
S770 S695 $75 

1875 $695 Si80 

$955 S795 SI 60 

$1,195 $990 $205 

$1895 $1,575 $320 
$2,295 $1,995 $300 
$3,100 $2,565 $535 


ELENCO PRODUCTS AT DISCOUNT PRICES 


20MHz Dual Trace Oscilloscope 


$349 

MO-1251 

• 6" CRT 

• Built in 

component tester 

• TV Sync 


SCOPE PROBES 

P-1 65MHz.Ix.lOx *19.95 

P-2 100MHz lx.lOx *23.95 

with 5 accessories 

10 Meg ohm Input 

impedance 

Fits all scopes with 

BNC connector 

TL-38NC to Mlmgrabbei *3.49 


35MHz Dual Trace Oscilloscope 

^ $498 

MO-1252 

•- ^ 1 • High luminance 6 "CRT 

* • t ‘ • ImV Sensitivity 

j - li • 6KV Acceleration Voltage 

. # I # • 10ns Rise Time 

v* i ■ I\ • X-Y Operation • Z Axis 

• Delayed Triggering Sweep 


-wciojuu ■ 1 'u 

Top quality scopes at a very reasonable price Contains all desired features. Two lx. 10x probes, diagrams and manual. Two year guarantee 


Autoranging DMM 
mmm M-5000 


9 Functions 
Memory and 
Data hold 
v»% basic acc 
3'/? digit LCD 


True RMS 4V4 
Digit Multimeter 

_ M-7000 


05% DC Accuracy 
1% Resistance 
with Freq Counter 
and deluxe case 


Multimeter with 
Capacitance and 
Transistor Tester 

S55 CM-1500A 

Reads Volts. Ohms. 
Current. Capacitors. 
Transistors and 
Diodes with case 


Digital Capacitance Meter 
nsn CM-1550 
■j . $58.95 

9 Ranges 

n j ipf-20.000utd 

ML* .5% basic acc y 

S ' Zero control 

* with case 


Digital LCR Meter 
I ) LC-1800 
■ - $138 


Measures 
Coils luH-200H 
Caps tpf200uf 
Res 01 20M 


AC Clamp-On NEW! Bench DMMS 
Current Adapter 

LJ t Mtiu 

$ $22 I-1 

iw o 1000A AC M-3500 M-4500 

Works with 3>.-.- dig" $125 4\-digit $175 
most DMM 1% accy 05% accy 


50MHz Logic Probe 

LP-700 
^ $23 


Solderless Breadboards Low Cost Multimeter 
■■■ _ „ m M-1600 


Wide Band Signal Generators 3'/i Digit Probe 1 

SG-9000 $119 

. .• RF Freq 10OK 450MHz m - 

“ AM Modulation of 1 KHz — 

■ - ^ • • * Variable RF output 

Convenient one hand operation with batteries I 
SG-9500 with Digital Display Measures DCV ACV Ohms and caso I 

and 150MHI built-in Freq Ctr $249 Audible conimuity beck Data hold 


Digital Triple Power Supply XP-765 Quad Power Supply 


Logic Pulter LP-600 $23 


3V* Digit Probe Type DMM 

M-1900 

$45 


9436 SHOWN 


9430 

1 100 pins $15 

9434 

2.170 pins $25 

9436 CM 

2.860 pins ado 

All have color 
coded posts 


$25 

'•* 3Vi digit LCD 
J 1 % DC Accy 
™ 10A Scale 
Auto zero 
/polarity 


GF-8016 Function Generator 
with Freq. Counter 

uj/ $239 

• " .TI-T Sine, Square Trianqle 


XP-580 

$59.95 


0-20V al 1A 
0 20V al 1A 
5V al 5A 


Fully Regulated. Short circud protected with 
2 Limit Coni . 3 Separate supplies 

XP-660 with Analog Meters $175 


2 20V at 2A 
12V at 1A 
5V at 3A 
-5V at 5A 


Fully regulated and y a! ** 

short circuit protected ' 5V al 

XP-575 without meters $44.95 


"GREAT IDEA" FUNCTION BLOX FOR EASY BREADBOARDING 

All blox interlock to make your design work a snap. You can change the contiguratlon 


f 1 / Sine. Square Triangle 

Pulse. Ramp. 2 lo 2MHz 
Freq Counter 1 10MHz 

GF-8015 without Freq. Meter $179 


Four-Function Frequency Counters 

F-1000 1.2GH 

*■■■* $259 

F-100 120MH 
_ — $179 

Frequency. Period. Totalize. 

Sell Check with High Stabilized Crystal Oven 
Oscillator. 8 digit LED display 


WARDING 9550 7 50 

the configuration 550 tie pts 


9650 19 95 

9600 28 95 9610 18.95 9620 18.95 9630 22.95 9640 22.95 POWER blox 

FUNCTION GENERATOR RESISTOR DECADE BLOX CAPACITOR DECADE BLOX DIGITAL CLOCK BLOX LOGIC PROBE BLOX 5V at 1A 5 al 4A 

1 to 1MHz sine sq wave 20 resistors 47-1M ohm 20 capacitors 47pf lOmfd pulses from 1Hz to 50MHz 4 loQtc level md 12V at 3A 


WE WILL NOT BE UNDERSOLD! 

UPS Shipping: US 5% 

($10 Max) IL Res., 7% Tax 


C & S SALES INC. 

1245 Rosewood. Deerfield, IL 60015 
(800) 292-7711 (312) 541-0710 


15 Day Money Back Guarantee 
2 Year Warranty 
WRITE FOR FREE CATALOG 


28 GS December 1988 


✓ 125 





















STRUCTURAL 

EVALUATION 

OF YAQ ELEMENTS 

By Dick Weber. K5IU, P.0. Box 44, Prosper, Texas 75078 


Try this simple 
analysis procedure 

O ver the past year or so, I've been working on a 
design procedure for developing structurally 
sound Yagi elements. I spent many hours with 
Bob Mitchell, N5RM, analyzing the structural integrity 
of his "Forty-Meter Flame Thrower" 1 and developing the 
first steps of my procedure. After I completed my initial 
work, Gerald Williamson, K5GW, used the process to 
design the elements of two full-size 40-meter beams 
which are stacked on his rotating tower. He also used 
it to build his shortened-element 80-meter beam and is 
now designing a full-size 80-meter beam. 

In late spring of 1987, I heard that Dick Fenwick, 
K5RR, had several identical Yagis elements break in high 
winds. I asked Dick to send me a sketch of the elements 
that failed, but not to tell me where they broke. After 
entering the data into my analysis program and letting 
it run, I found the element's weakness. Dick confirmed 
the correctness of my "after the fact" prediction. The 
elements of his identical beams failed at the exact spot 
the program indicated. This procedure should help you 
evaluate the mechanical integrity of your existing 
designs or design a homebrew Yagi. 

Failure modes 

An element has failed if it breaks off or is bent enough 
to render it useless. There are several causes of in-service 
failures. The element could be covered with too much 
ice, the wind hitting the element may impose a load 
which causes it to fail, or the element may break off 
because of wind-induced vibration or fluttering. The first 
two causes have to do with direct loading of the element 
due to ice and wind; the third generally happens at very 



Graphic illustrations of both the Rigid Element Model and the 
Flexible Element Model, and how each reacts to a theoreti¬ 
cal wind. 


low wind speeds. My procedure deals only with the load¬ 
ing of the element, not with vibration-induced fatigue 
failures. 

The environment and survivability 

To determine survivability, give careful consideration 
to the Yagi's environment. The main environmental 
problem is loading due to ice and wind. The weight of 
the ice loads the element and its thickness increases the 
element diameter. The increased diameter of the ele¬ 
ment results in a higher wind load. 

You must make several choices when designing or 
evaluating an element. It's necessary to determine or 
select the extreme ice and wind conditions the element 
will have to handle. Consider whether the element is 
expected to survive those conditions, or have an addi¬ 
tional margin of safety. Some manufacturers state their 
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29th ANNUAL 

TROPICAL HAMBOREE 

A.R.R.L. FLORIDA STATE CONVENTION 

FEBRUARY 4-5, 1989 

TAMIAMI PARK FAIR GROUNDS 
10901 S.W. 24th Street (Coral Way), Miami, Florida 

HOURS 9 AM-5 PM SATURDAY • 9 AM 4 PM SUNDAY 



FREE PARKING 15,000 VEHICLES • • 200 COMMERCIAL EXHIBIT BOOTHS 

1,000 INDOOR SWAP TABLES • • COMPUTERS & SOFTWARE 

300 CAMPSITES WITH FULL HOOKUPS • • LICENSE EXAMS 


Registration- $5 00 Advance - $6 00 Door Valid Both Days (Advance deadline January 30th ) 
Swap Tables, 2 Days. S16 00 each Power $10 00 per User. 

All swap table holders must have registration ticket 
Campsites: $12.00 per Day • Includes Water, Power, Sanitary Hookups & Showers. 

(All RV vehicles, tent campers, vans, trailers welcome - no ground tents, please ) 
Headquarters Hotel: Miami Airport Hilton, 5101 Blue Lagoon Drive, $75.00 Single or Double 
Alternate Hotel: Airport Lakes Holiday Inn, 1101 N.W. 57 Avenue, $50.00 Single or Double 
Reservation forms available through Hamboree Chairman, December 1st 



Make Checks for Registration, Swap Tables & Campsites Payable to: Dade Radio Club 

Mail to: Evelyn D. Gauzens, W4WYR, Ch airman. 2780 N.W. 3 rd St., Miami. F L 33125 

Exhibit Booth & Program Booklet Advertising: 

Call Evelyn (305) 642-4139 (Home) - or - (305) 233 0000 (Office) 

(BROCHURE WITH FULL DETAILS AVAILABLE DECEMBER 1 st) 




VHF/UHF 

AMPS 


FT-212 RH 

2 Meter Mobile 
Optional. Internal Digital 
Voice Recorder 
RX 138 174 MHz 
TX 144 148MHz 
45 Watts Output 


1C 228A 

• 25 Watt, 2 Meter FM Mobile 

• RCV 138 174 MHz 

• TX 140 150 Mhz 

• 20 Memories 


• High VSWR and 
Overdrive Protection 

• 5 Year Warranty, 6 Months on RF 
Transistors 

• All Units have GaAsFET Receive 
Preamps 


FT 712 RH Available tor 70cm 


th©_____ 

HAM STATION 


P.O. Box 6522 
220 N. Fulton Ave. 

Evansville, IN.477190522 

Store Hours 
MON-FRI: 9AM * 6PM 
SAT: 9AM * 3PM 
CENTRAL TIME 

SEND A SELF ADDRESSED STAMPED 
ENVELOPE (SASE) FOR NEW AND USED 
EQUIPMENT SHEETS 

WARRANTY SERVICE CENTER FOR: 
ICOM, YAESU. TEN-TEC 

FOR SERVICE INFORMATION CAl L 
(812)422-0252 
MONDAY FRIDAY 
8:00 AM 12:00 NOON 


TERMS: 

Prices Do Not Include Shipping 
Price and Availability Subject to 
Change Without Notico 
Most Ordors Shipped The Same Oay 
__ COD'S Welcome 

s ^ m 


U Kantronics 

—. .. J 


KAM 

• Packet. WEFAX. ASCII. AMTOR 
RTTY. CW 

» Simultaneous Operation on hf 
and VHF 


A UNCO 


• Dual Band Mobile 

140 149 995 MM.* 440 450 MM; 

• 2i Pniuianiirtabli* Ms-niu'a-% 1 

• 25 Matin Output on Both Band*. 

• Loaded witn Eatra f eatu'ea 


Orders and Price Checks Call 800 - 523-7731 


MFJ 1278 

• Multi Mode Data Controller 

• Packet RTTY ASCII CW WEFAX 

SSTV Contest Memory Keyot 


Indiana and Information 
Call 1-812-422-0231 


30 m December 1988 





























design will survive specific wind speeds. In a strict 
engineering sense, survivability means that if the stated 
conditions are exceeded, there will be a failure. If there 
is a margin of safety, failure will occur at conditions of 
higher severity. It's wise to understand all aspects of the 
loads on an element, the materials used in its construc¬ 
tion, and their safety factors. Without this, you could 
construct an element that costs and weighs more than 
it needs to survive its environment. This design might 
place unnecessarily higher loads on the tower and rota¬ 
tor. 

Element analysis 

You can mathematically construct two element 
models. I call them the Rigid Element Model (R EM) and 
the Flexible Element Model (FEM). REM is an approxi¬ 
mation of the more exact and complex FEM version. The 
REM model assumes the element doesn't deflect when 
loaded with ice or wind. It also assumes that all parts of 
the element are perpendicular to the wind. FEM 
accounts for the deflections of the element at all points 
along its length. The actual element length exposed to 
the wind decreases as it deflects. Figure 1 shows the 
R EM and FEM assumptions applied to an element. With 
FEM, the wind loading isn't perpendicular to the element 
at all points. This decreases the loading on the element 
as compared to R EM. The wind loading of the element 
is less severe with FEM, but more accurate. 

While the FEM version gives a precise description of 
the actual conditions, modeling is complex and time 
consuming. REM is easier and faster. The errors 
introduced by the REM assumptions result in a design 
more conservative than one using FEM. 

General approach 

Begin your element analysis by selecting the wind and 
ice conditions it is to survive and calculating the loads 
these conditions will place on the element. The loads are 
related to the element's size. You must know the rela¬ 
tionship between the wind, ice, and tubing sizes used 
in the element to find the resulting loads. Once you've 
determined the loads, find the resulting stress by ascer¬ 
taining the type of material used to make the element 
along with its geometric properties. Compare the stress 
to the maximum allowable value for the material used. 
If the resulting stress is lower than the maximum accept¬ 
able level, the design is conservative. If the stress is over 
the maximum acceptable level, the design won't survive 
the wind and ice conditions. 

You can identify weak spots when analyzing an exist¬ 
ing design or compare it with the relative merit of others. 
If an existing design is weak, you may choose to rein¬ 
force it or purchase another. When planning an element, 
you can alter the design by using different sizes and 
lengths of tubing in the element makeup until you find 
an acceptable combination. 


FIGURE 2 
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A typical Yagi element constructed from telescoping sections 
of aluminum tubing. 


FIGURE 3 



Yagi element shown with "ice loading." If you know the tube 
outer diameter and the thickness of the ice on the element, 
you can closely approximate the amount of loading being 
placed on the element. 

Element description 

Figure 2 shows a typical element constructed from 
various tubing sizes. The outermost element section is 
called 1; the numbers increase as they approach the 
boom. Because the element is symmetrical relative to 
the boom, the other half of the element will have the 
same numbering scheme. An element section is a part 
of the element that has the same outer diameter and wall 
thickness. If one part of the element telescopes into 
another, a new section is formed. A section can be long 
or short, but its entire length must have the same wall 
thickness and outer diameter. If a tube is reinforced 
either on the outside or inside, a new section is created 
because its geometric properties are different. Figure 
2 shows a four-section element. Because the sections 
are the same on both sides of the boom, the analysis 
procedure will be applied only to one. 

Element loading 

There are three components to the loading of an ele¬ 
ment: the weight of any ice on the element section, the 
weight of the tubing making up the section, and the wind 
load on the section. They must be determined and 
summed to yield the total loading. The first step is to 
break the element into sections as shown in fig. 2. Then 
find the total load on each individual section. 

Two types of ice can form on the element. The most 
common is solid ice; the least common is rime ice. My 
equations are based on solid ice weight. Solid ice 
weighs 56 pounds per cubic foot, rime ice about 30 
pounds per cubic foot. 2 Generally, ice accumulation 
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on round tubes is stated in terms of "radial thickness." 
For example, if a 1-inch diameter tube has 0.25 inch 
of radial ice, the effective diameter for the wind load¬ 
ing is 1.5 inches. The inch weight is determined by 
the volume of ice surrounding the tube as shown in 
fig. 3. 

For solid ice, Wi can be found using eqn. 1. 

Wi = 0.102 x L(D x I + I 2 ) (1) 

Wi = weight of ice on section (pounds) 

I = radial ice thickness (inch) 

L = section length (inch) 

D = tube outer diameter (inch) 

To find the tubing weight in a section take one of two 
approaches. Either look up the weight of the tubing in 
a supplier's catalog or calculate it directly. The weight 
per foot is given on most tubing charts. Calculating the 
weight directly may be easiest because this method 
doesn't depend on having a catalog. Because most Yagi 
elements are made from aluminum tubing, use eqn. 2 
to find the section weight. This ignores the weight of the 
tubing inside the overlap of two telescoped sections. 
Wa = 0.31 xL(DxT-P) (2) 

Wa = weight of aluminum tubing section (pounds) 
T = tubing wall thickness (inch) 

L = section length (inch) 

D = tube outer diameter (inch) 

The last load on the element section is wind induced. 
When the wind strikes a surface, pressure is created by 
the impact of the air stream on the surface. The wind 
load depends mainly on the wind velocity and the shape 
of the impacted surface; some shapes are more or less 
streamlined than others. Use eqn. 3 to find the wind load 
on a round tubing section. The drag coefficient is 
included in the equation to account for the streamlined 
effect of a round tube , 2 along with the conversion of 
units for wind pressure. 

Fw = 0.0047 x L x De x P (3) 

Fw = wind load on round section (pounds) 

L = section length (inch) 

P = wind pressure perpendicular to a flat surface 
(pounds/square foot) 

De = effective outer diameter of tube (inch) 

The effective diameter of the tube (De) accounts for 
an increase in diameter due to ice. If there's no ice, the 
tube's outer and effective diameter are the same. 

De = D + I + I (4) 

De = effective outer diameter of tube (inch) 

I = radial ice thickness (inch) 

D = tube outer diameter (inch) 


The total load on a section (Ft) is the sum of the ice 
weight, element weight, and wind load. 


Ft 

= Wi + Wa + Fw 

(5) 

Ft 

= total load on section (pounds) 


Wi 

= weight of ice on section (pounds) 


Wa 

= weight of aluminum tubing section (pounds) 

Fw 

= wind load on section (pounds) 



You could argue that the two weights added together 
are at right angles to the wind load and shouldn't be 
added directly. There's no guarantee that this will be the 
case; upward and downward wind streams are a com¬ 
mon occurrence . 3 

Wind pressure 

Calculate the wind pressure striking a flat surface with 
eqn. 6. 2 This isn't the wind pressure on a round tube, but 
a flat surface. Equation 3 includes a "drag coefficient" 
to alter the wind pressure found in eqn. 6. Equation 6 
also includes a gust factor of 1.30 to account for short 
duration gusts peaking above the mean speed of V. If 
you select a wind speed and use eqn. 6, you are actu¬ 
ally calculating for a wind speed 1.30 times higher. For 
example, when you select a wind speed of 86.6 mph, you 
are actually accounting for a peak wind of 112.6 mph. 
P = 0.004 x V 2 ( 6 ) 

P = wind pressure on flat surface with 1.30 gust 
factor (pounds/square foot) 

V = wind speed (miles/hour) 

If you don't want to use a gust factor, you can modify 
eqn. 6 to find the wind pressure at the exact wind speed 
entered. Removing the gust factor gives you eqn. 7. 

P = 0.0024 x V 2 (7) 

P = wind pressure on flat surface 
(pounds/square foot) 

V = wind speed (miles/hour) 

What's the proper wind load an element should be 
expected to handle? You can make the selection in 
several ways. Research the history of wind speeds in 
your area. Go back about 20 to 50 years to see what the 
worst wind has been. Find out if the wind information 
should have the gust factor applied. 

Consult local building codes covering towers and simi¬ 
lar structures. EIA standard RS 222c contains informa¬ 
tion on the wind loading towers should be designed to 
handle, based on their geographical location. You can 
also consult the American Standard Building Code. 
Both EIA RS 222c and the American Standard Building 
Code include maps of the United States recommending 
design wind loads. There are small differences between 
the codes, but for Amateur applications they are basi¬ 
cally the same. 

According to RS 222c, most of the United States 
should expect a 50-year mean reoccurrence wind of 86.6 
mph. Certain coastal areas have a 100 mph or higher 
recommendation. The wind speeds found in EIA RS 
222 c are mean wind speeds, and are to be used with eqn. 
6 . The most common wind speed is 86.6 mph; lOO.Oand 
112.0 mph are the extreme values. Table 1 shows wind 
pressures at various mean wind speeds and their cor¬ 
responding peak value with a 1.30 gust factor. 

Because the REM procedure errs on the conservative 
side, using a mean wind speed of 86.6 mph results in a 
conservative design for most areas and would be a rigid 
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TABLE 1 


Wind pressures at various mean wind speeds and their corresponding peak value with a 1.30 gust factor. 

Mean Wind Speed 


Corresponding peak wind with 


Wind pressure 

(mph) 


1.30 gust factor (mph) 


(pounds/square foot) 

20.0 


26.0 


1.6 

30.0 


39.0 


3.6 

40.0 


52.0 


6.4 

50.0 


65.0 


10.0 

60.0 


78.0 


14.4 

70.0 


91.0 


19.6 

80.0 


104.0 


25.6 

86.6 


113.0 


30.0 

100.0 


130.0 


40.0 

112.0 


145.6 


50.0 

115.0 


149.5 


52.9 

125.0 


162.5 


62.5 

1 TABLE 2 

Calculate the worst combinations of conditions in your area for winter and non-winter conditions to evaluate existing 

design. Numbers shown are for my QTH. 




Season 

Radial ice 

Mean wind Peak wind 

Pressure level 

Winter 

0.25 inch 

40.0 mph 

52 mph 

6.4 pounds/square foot 

Non-winter 

0 inch 

86.6 mph 

113 mph 

30 pounds/square foot 

| TABLE 3 I 

Dimensions for half of a 36-foot Yagi element with four sections as in fig. 2. 



Section 

L(inch) D(inch) 

T (inch) 

1 

48.0 


0.500 

0.058 

2 

60.0 


0.625 

0.058 

3 

72.0 


0.750 

0.058 

4 

36.0 


0.875 

0.058 

TABLE 4 1 

Winter conditions 





Section 

Wi (pounds) 

Wa (pounds) 

Fw (pounds) 

Ft (pounds) 

1 

0.92 

0.39 

1.45 

2.76 

2 

1.34 

0.61 

2.04 

3.99 

3 

1.83 

0.90 

2.71 

5.44 

4 

1.04 

0.53 

1.49 

3.06 

TABLE 5 i 

Non-winter conditions 





Section 

Wi (pounds) 

Wa (pounds) 

Fw (pounds) 

Ft (pounds) 

1 

0 

0.39 

3.38 

3.77 

2 

0 

0.61 

5.29 

5.90 

3 

0 

0.90 

7.61 

8.51 

4 

0 

0.53 

4.44 

4.97 


standard by which to evaluate existing designs. J udge storms in the winter, but the winds are not very high. At 

the expected amount of radial ice and, more importantly, my location I use the two sets of conditions in table 2; 

the combination of wind and ice for your own area and yours may be quite different. 

make your evaluations based on these sets of condi- ih - 

tions. Here in northern Texas, our highest winds occur Loading example 

in the spring and early summer. We often have ice Table3givesthedimensionsforhalf of a 36-foot Yagi 
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FIGURE 4 



The joints where progressive sections of an element telescope 
together are typically the high stress points along the element. 


FIGURE 5 



Shown here are the three individual distributed forces, the 
total distributed force, and the total force applied at the ele¬ 
ment's "center of action." 


element with four sections like those in fig. 2. Tables 
4 and 5 show the loads Wi, Wa, Fw, and Ft for the win¬ 
ter and non-winter conditions in table 2. Comparing the 
Fts for both cases shows the non-winter conditions to 
be much more severe than the winter ones. Because the 
non-winter conditions are the most severe, only they will 
be used in the last stages of the element analysis. When 
confronted with several sets of conditions, determine 
which are the most severe and use them in your analysis. 

The stress in a section varies along the section length. 
The highest value occurs at the point where one section 
ends and another begins, as you approach the boom. In 
this analysis procedure, you'll calculate only the highest 
stress value in each section. Figure 4 shows the loca¬ 
tions under the greatest stress in a four-section element. 

The forces resulting from wind, ice weight, and ele¬ 
ment weight of each section are evenly distributed over 
the section's length. The three evenly distributed forces 
can be replaced by a point force (Ft) applied at a unique 


location. The location is at the "center of action" — the 
section's midpoint. Figure 5 shows the three individual 
distributed forces, the total distributed force, and the 
total force applied at its center of action. You need Fts 
and their points of application to find the maximum 
stress in the sections. 

Fts cause the element to bend; this results in bending 
stresses in the tube sections. These stresses are calcu¬ 
lated from the geometry of the tube and the amount of 
bending action. Use eqn. 8 to find the bending stress 
when you know the section modulus of the tube and the 
bending moment at the point of interest. There is 
another stress at this point, but it's very small and will 
be ignored. 



Sb = bending stress (pounds per square inch, psi) 
M = bending moment (pound per inch) 

Z - section modulus (inch 3 ) 

The section modulus for a round tube (Z) can be found 
using eqn. 9. 


Z = 0.098 x 



(9) 


Z = section modulus (inch 3 ) 

D = tube outer diameter (inch) 

T = tube wall thickness (inch) 

The section modulus describes the geometry of the 
tube. If you consider tubes of the same material, the one 
with the larger section modulus can take additional 
bending. To find the section modulus for two or more 
close-fitting telescoped tubes, make the combined wall 
thickness T and the largest outer diameter D. Table 6 
gives the section moduli for a number of tube sizes. 
Ta ble 7 gives the section moduli for various telescoped 
combinations. 

In table 7, the combined wall thickness of 0.116 inch 
is for two walls of 0.058 inch; the combined wall thick¬ 
ness of 0.174 inch is for three walls of 0.058 inch. The 
values shown are for standard telescoping combina¬ 
tions. For example, an 0.875 inch outer diameter tube 
with a combined wall thickness of 0.174 inch is made of 
three telescoped tubes. It has 0.875,0.750, and 0.500- 
inch diameter tubes, each with a wall thickness of 0.058 
inch. 

To find the bending moment you must know the 
forces causing the bending and the distances to their 
points of application. The forces are the Fts found for 
each section; the distances are taken from the location 
of the section midpoints. Figure 6A shows the situation 
for section 1. Find the moment at the point of maximum 
stress in section 1 with eqn. 10. 

Ml = Ftl x ~ (10) 
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TABLE 6 


Section moduli and weights for a number of tube sizes. 



Tube outer 

Wall thickness 

Weight per 

Section 

diameter (inch) 

(inch) 

foot (Ibs/ft) 

modulus (inch 3 ) 

0.25 

0.035 

0.03 

0.0011 

0.25 

0.049 

0.04 

0.0013 

0.25 

0.058 

0.04 

0.0014 

0.375 

0.049 

0.06 

0.0036 

0.375 

0.058 

0.07 

0.0040 

0.50 

0.058 

0.01 

0.0080 

0.50 

0.125 

0.17 

0.0115 

0.625 

0.058 

0.12 

0.0134 

0.625 

0.125 

0.23 

0.0208 

0.75 

0.058 

0.1* 

0.0202 

0.75 

0.125 

0. 

0.0332 

0.875 

0.058 

0.18 

0.0285 

0.875 

0.120 

0.34 

0.0474 

1.00 

0.058 

0.20 

0.0382 

1.00 

0.125 

0.40 

0.0670 

1.125 

0.058 

0.23 

0.0492 

1.125 

0.125 

0.46 

0.0885 

1.25 

0.058 

0.26 

0.0618 

1.25 

0.125 

0.52 

0.1130 

TABLE 7 

Section moduli for various telescoped combinations. 



Tube outer 

Combined wall thickness 

Section 

diameter (inch) 


(inch) 

Modulus 




(inch 3 ) 

0.375 


0.116 

0.0051 

0.500 


0.116 

0.0112 

0.500 


0.174 

0.0120 

0.625 


0.116 

0.0202 

0.625 


0.174 

0.0230 

0.750 


0.116 

0.0319 

0.750 


0.174 

0.0379 

0.875 


0.116 

0.0465 

0.875 


0.174 

0.0570 

1.000 


0.116 

0.0639 

1.000 


0.174 

0.0803 

1.125 


0.116 

0.0841 

1.125 


0.174 

0.1078 

1.250 


0.116 

0.1072 

1.250 


0.174 

0.1395 

Ml = moment in section 1 (pound-inch) 

Z1 = 0.0080 inch 3 


Ftl = total load on section 1 (pounds) 

Using eqn. 10 



LI length of section 1 (inch) Af/ = 3.77pounds x inch = 90.5pound-inch 

Usingthenon-winterconditionsoftable5, calculate 2 

the bending momentand bending stress forsection 1 as Using the bending momentand the section modulus 

follows: (Z1) calculate the bending stress using eqn. 8. 


From table 5, Ftl = 3.77 pounds 
From table 3: 

LI =48.0 inches 
D1 = 0.500 inch 

T1 = 0.058 inch 

and then from table 6 


_ 90.5 pound-inch _ 11,312.5 pounds 
0.0080 inch 3 inch 2 

Or 11,312.5 psi 

Sbl = bending stress for section 1 (pounds per 
square inch) 
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(Al Determining the moment for section one of the element. 
(B) Determining the moment for section two, and showing 
how the moment of the previous section(s) are added 
together for each new section calculated. 


M2 = 177.3 pound-inch + 316.7 pound-inch = 
494.0 pound-inch 

Sb2 = = 494.0 pound-inch = 36,865.6 PSI 

Z2 0.0134 inch 3 

If there are three sections, M3 is calculated from: 
M3 = F/3 x^j- + Ft2 x L3 + ~ 


+ Ft3 X L3 + L2 + 


o. , M3 
Sb3=^j 


If there are four sections, M4 is calculated from: 


M4 = FI4 x — + Ft3 x 


(« + T 


To find the bending moment at the highest stress 
point in section 2, multiply the appropriate Ftsbythedis- 
tance from their centers of action to the highest stress 
point and then add them together. Figure 6B shows the 
forces and distances. M2 is the sum of the moments 
produced by Ftl and Ft2. 



M2 = Ft2 x ~ + Ftl x (L2 + ) HD 

M2 = bending moment at end of section 2 (pound- 
inch) 

Ft2 = section 2 total load (pounds) 

Ftl = section 1 total load (pounds) 

LI = section 1 length (inch) 

L2 = section 2 length (inch) 

Find the stress in section 2 with eqn. 8 using the 
moment at the point of highest stress and the section 
modulus at that point. 


Continuing with the values from table 3 and the non¬ 
winter case from table 5, the variables are as listed: 

LI = 48.0 inches 

L2 = 60.0 inches 

Ftl = 3.77 pounds 

Ft2 = 5.91 pounds 

D2 = 0.625 inch 

T2 = 0.058 inch 

72 = 0.0134 inch 3 (from table 6) 

M2 = 5.91 pounds x inch + 3.77pounds x 
(60.0 inch + inch) 


If there are more than four sections, the method is 
expanded following the same pattern. Use what follows 
as a guide. 

The highest stress in a section is determined by find¬ 
ing the bending moment at the point of highest stress 
and dividing it by the section modulus of the tube at that 
point. The bending moment is found by multiplying the 
forces (Fts) causing the bending at the point of highest 
stress by the corresponding distance to their points of 
application and then summing. 

At this point, it's easier to either write a program to do 
all the math, or do it by hand in tabular form. Table 8 
shows the complete solution set for the example being 
used. 

The maximum stress in each section has been calcu¬ 
lated and must be compared to the allowable maximum. 
There are three popular aluminum alloys used in com¬ 
mercial Yagisand by Amateur builders. The maximum 
allowable stress for each is shown in table 91 The most 
commonly used alloy, 6061-T6, is found in most com¬ 
mercial Yagis; it can be obtained from supply houses and 
mail-order outlets. 

The maximum allowable stress is usually called the 
"yield stress.” Exceed this stress level and the part may 
break or be permanently bent. If you go beyond this level 
only slightly, you may not notice the bend because of the 
existing element droop. But if you greatly exceed the 
stress level, your element may incur a large, permanent 
bend or break. In this situation, a hidden safety factor 
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Radio Shack 
Presents its All-New 
10-Meter Mobile SSB/cw 
Transceiver 

The Perfect First Radio for Novices 
...Just in Time for Christmas 


Radio Shack’s new HTX-100 is the perfect first rig 
for a beginning Ham and a superb mobile radio for 
any amateur. It's compact— 2 7 h6x7'lax7 7 la"— 
yet loaded with most-wanted features. 

Pushbutton selectors on the mike permit safe 
and easy QSY while mobiling and a 10-channel 
memory stores favorite frequencies. A front-panel 
frequency-lock switch prevents accidental fre¬ 
quency changes. You can fine-tune reception with 
±1.5 kHz RIT and select 25-watt or 5-watt QRP 
output. Coverage is 28.0 to 29.6999 MHz, SSB or 
CW with convenient built-in sidetone and semi 
break-in keying. 


The HTX-100 also has an easy-to-see backlit 
LCD display, hefty 3-watt audio output, built-in 
speaker, and rear-panel jack for adding an external 
speaker. Bracket and DC cord included. The IO¬ 
meter fun is just beginning. Be a part of it with this 
affordable, top-quality transceiver! 

Radio /hack 

The Technology Store™ 

A DIVISION OF TANDY CORPORATION 

Prices apply al participating Radio Shack stores and dealers • Radio Shack ValuePlus* revok¬ 
ing credit Actual payment may vary depending upon account balance 
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ASTRON 

CORPORATION 


9 Autry 

Irvine. CA 92718 
(714] 458-7277 



ASTRON POWER SUPPLIES 

HEAVY DUTY • HIGH QUALITY ’ RUGGED • RELIABLE • 


SPECIAL FEATURES 

• SOLID STATE ELECTRONICALLY REGULATED 

• FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

• CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A. RS 4A RS-5A 

• MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 

• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 

• THREE CONDUCTOR POWER CORO 

• ONE YEAR WARRANTY • MADE IN U S A. 


PERFORMANCE SPECIFICATIONS 

• INPUT VOLTAGE 105 125 VAC 

• OUTPUT VOLTAGE 13 8 VDC t 0 05 volts 
(Internally Adjustable 11-15 VDC) 

• RIPPLE Less than 5mv peak to peak (lull load & 
low line) 

• Also averleble with 220 VAC inpel voltage 



MODEL VS-50M 


RM SERIES 




MODEL RM-35M 


RS-A SERIES 


w I) ^ 


MODEL RS-7A 


RS-M SERIES 



VS-M AND VRM-M SERIES 



RS-S SERIES 



MODEL RS-12S 


19" X 5V« RACK MOUNT POWER SUPPLIES 



Continuous 

ics- 


Siza |IN| 

Shipping 

MODEL 

Daly | Amps) 

| Amps) 


H x W x D 

Wl. (lbs ) 

RM-12A 

9 

12 


5’ . x 19 x i'h 

16 

RM-35A 

25 

35 


5'. x 19 x 12'? 

38 

RM-50A 

37 

50 


5'« x 19 x 12’? 

50 

• Separate Volt and Amp Meters 






RM 12M 

9 

12 


5V. x 19 x 8% 

16 

RM-35M 

25 

35 


5’'. x 19 x 12’/! 

38 

RM 50M 

37 

50 


5’< x 19 x 121ft 

50 


Continuous 

ICS' 


Size |IN| 

Skipping 

MODEL 

Oily (Amps) 

I Amps) 


H x W x D 

Wl |lbs | 

RS-3A 

2.5 

3 


3 x 4’. x 51« 

4 

RS4A 

3 

4 


3 3 « x 6’s x 9 

5 

RS-5A 

4 

5 


3 ’ft x 6 i x 7’. 

7 

RS 7 A 

5 

7 


V* x 6'.' x 9 

9 

RS-7B 

5 

7 


4 x 7’/! x 10 J < 

10 

RS 10A 

7.5 

10 


4x7’)x 10’. 

11 

RS-I2A 

9 

12 


4’j x 8 x 9 

13 

RS 12B 

9 

12 


4 x 7'j x 10 J . 

13 

RS-20A 

16 

20 


5 x 9 x IOVj 

18 

RS 3SA 

25 

35 


5x11x11 

27 

RS-50A 

37 

50 


6 x 131. x 11 

46 


Conlieaous 

ICS' 


Siza |IN| 

Shipping 

MOOEl 

Duty | Amps | 

| Amps) 


H x W x 0 

Wt |lbs | 

• Switchable volt ano Arnp meter 






RS 12M 

9 

12 


4’i x 8 x 9 

13 

• Separate volt and Amp meters 






RS 20M 

16 

20 


5 x 9 x IO’j 

18 

RS-35M 

25 

35 


5 x 11 x 11 

27 

RS-50M 

37 

50 


6 x 131. x 11 

46 

• Separate Volt and Amp Meters • 

Output Voltage adjustable Irom 2-15 volts • 

Current limit adjustable Irom 1 5 amps 

to Full Load 







Continuous 


ICS' 

Siza |IN| 

Skipping 

MODEL 

Daly lArnpsj 


| Amps) H x W x D 

Wl. |lks.| 

@13.8VDC WIOVOC @5VDC 


@ 13.8 V 


VS-12M 9 

5 2 


12 

4V> X 8 X 9 

13 

VS-20M 16 

9 4 


20 

5 x 9 x 10’/? 

20 

VS-35M 25 

15 7 


35 

5x11x11 

29 

VS-50M 37 

22 10 


50 

6 x 13fc x 11 

46 

• Variable rack mount power supplies 





VRM-35M 25 

15 7 


35 

5 V. x 19 x 12’ft 

38 

VRM-50M 37 

22 10 


50 

5% x 19 x 12’/> 

50 

• Built in speaker 







Continuous 

ICS' 


Siza |IN| 

Shipping 

MODEL 

Duty (Amps) 

Amps 


H x W x D 

Wl. |lbs. | 

RS-7S 

5 

7 


4 x 7V? X 10’. 

10 

RS-10S 

7.5 

10 


4 x 7 V? x 101. 

12 

RS-12S 

9 

12 


4’; x 8 x 9 

13 

RS-20S 

16 

20 


5 x 9 x 10’fr 

18 





| TABLE 8 J 

Complete solution set. 






Sec 

OD (in) 

T (in) 

L (in) Ft (lbs) 

Z (in 1 ) 

M (Ibs-in) 

Sb (psi) 

1 

0.500 

0.058 

48.0 3.77 

0.0081 

90.5 

11,300 

2 

0.625 

0.058 

60.0 5.90 

0.0134 

494.0 

36,860 

3 

0.750 

0.058 

72.0 8.51 

0.0202 

1496.3 

74,070 

4 

0.875 

0.058 

36.0 4.97 

0.0285 

2240.2 

78,600 

TABLE 9 | 

Maximum allowable stress for the three popular aluminum alloys used in commercial Yagis and by Amateur builders. 



Aluminum Alloy 

Maximum allowable stress (psi) (4) 




6061-T6 


35,000 





6063 T6 


25,000 





6063 T83 


30,000 



TABLE 10 

Element with section lengths altered to obtain maximum allowable stress. 




Sec 

OD (in) 

T (in) 

L (in) Ft (lbs) 

Z (in 1 ) 

M (Ibs-in) 

Sb (psi) 

1 

0.500 

0.058 

84.0 6.59 

0.0081 

276.7 

34,580 

2 

0.625 

0.058 

24.0 2.36 

0.0134 

463.2 

34,500 

3 

0.750 

0.058 

24.0 2.84 

0.0202 

712.0 

35,130 

4 

0.875 

0.058 

84.0 11.69 

0.0285 

2189.0 

76,720 

TABLE 11 J 

Element with section 4 a telescoped combination 1.00 and 0.875-inch diameter tube. 



Sec 

OD (ini 

T (in) 

L (in) Ft (lbs) 

Z (in 1 ) 

M (Ibs-in) 

Sb (psi) 

1 

0.500 

0.058 

84.0 6.59 

0.0081 

276.7 

34,580 

2 

0.625 

0.058 

24.0 2.36 

0.0134 

463.2 

34,500 

3 

0.750 

0.058 

24.0 2.84 

0.0202 

712.0 

35,130 

4 

1.000 

0.116 

84.0 14.51 

0.0640 

2311.5 

36,110 


may come into play. If the maximum allowable stress is 
just slightly surpassed, you may not have a failure result¬ 
ing in element breakage. The only result may be a slight 
permanent bend, which may not be observable or cause 
any harm. This safety factor would come into play if the 
peak wind conditions were exceeded. 

The example in table 8 shows that, regardless of the 
alloy used, this design is over stressed in two areas. In 
addition, it's marginal in one area and acceptable in 
another. Using 6061-T6 aluminum throughout this 
example, the maximum allowable stress is 35,000 psi. 
Any section stress below this value indicates a section 
which is not fully utilized; any section stress above the 
maximum value indicates a section which is overloaded. 
An overloaded section must be changed to bring the 
stress level down to an acceptable level. You'll have 
equal strength when all section stresses have the same 
value. There are good reasons to have some sections 
stronger than others, but this is an economic decision 
to be discussed later. 


What can be done to improve the example element in 
table 8? Make the 0.500 diameter tube longer to take 
more load and reduce the length of others while keep¬ 
ing the total length the same. Lengthening the 0.500 
diameter tube to allow it to take more load also reduces 
the total wind load put into the element because the 
smaller diameter tubing is replacing the larger. Table 10 
shows the same element with altered section lengths. 
Starting at the outer section and working towards the 
boom, the section lengths were changed to obtain the 
maximum allowable stress. 

Sections 1,2, and 3 are acceptable; 4 is still unaccept¬ 
able. There will be slight improvement if you use more 
of the lighter, less expensive tubing. Section 4 still has 
a problem, but has improved somewhat. With the 
smaller sections optimized, improvement in section 4 is 
impossible without a change in its geometry. Table 11 
shows the same element, with section 4 as a telescoped 
combination of 1.00 and 0.875-inch diameter tubes. 

Section 4 has a stress slightly over the maximum. This 
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TABLE 12 


Example of section 4 shown as a single tube with marginal strength. 


Sac 

OD (in) 

T (in) 

L (in) 

Ft (lbs) 

Z (in*) 

M (Ibs-in) 

Sb (psi) 

1 

0.500 

0.058 

84.0 

6.59 

0.0081 

276.7 

34,580 

2 

0.625 

0.058 

24.0 

2.36 

0.0134 

463.2 

34,500 

3 

0.750 

0.058 

24.0 

' 2.84 

0.0202 

712.0 

35,130 

4 

1.250 

0.058 

84.0 

16.60 

0.0619 

2399.4 

38,780 


FIGURE 7 



Description of a spacer which can be used when making a 
large decrease in tubing sizes on an element; i.e., two sizes 
that will not telescope together and allow a compression joint. 


design is totally acceptable given the conservative 
nature of the rigid element model. There are several 
things to note. As the element gets longer, the strength 
requirements rapidly increase. This can be seen by the 
very short lengths of sections 2 and 3. In addition, sec¬ 
tion 4 had to be drastically reinforced. Table 12 shows 
the same example, where section 4 is a single tube with 
marginal strength. Section 4 is a 1.250-inch diameter 
tube of 0.058-inch wall thickness. This large tube has 
about the same section modulus as the composite of the 
1.000 and 0.875-inch tubes, but has a larger wind load 
due to its larger diameter. This offsets some of its greater 
load bearing capacity. 

Y ou'll encounter a problem when making a large jump 
in tubing size. Because the jump from 0.750 to 1.250 isn't 
a telescoping fit, you need to fabricate a spacer or 
"donut." Figure 7 shows a spacer used by N5RM to 
build his 40-meter flame thrower. 1 Several manufac¬ 
turers swage the end of a larger tube to a smaller size. 
The result is a large diameter reduction allowing a teles¬ 
coping fit with a smaller tube. This method is not prac¬ 
tical for the individual builder. 

There are several ways to achieve a significant 
increase in section strength. One is to try increasingly 
larger diameter tubes in your calculations, until you find 
an outcome with an acceptable stress. This could lead 
to a fabrication problem due to non-telescoping tubing 
sections. You can also increase the strength of a section 
by externally or internally reinforcing the tube along part 
or all of its length. Figure 8 shows three reinforcement 
methods. In doing the analysis, you will create a new 
section when there is a change in the tube geometry. 


FIGURE 8 


^ ^ BASE TUBE 


PARTIAL EXTERNAL REINFORCEMENT 


PARTIAL INTERNAL REINFORCEMENT 


0) l - '~ ' j ' ' T ‘ 1 i ‘ * i '' I 1 i ‘ 1 i 1 

DOUBLE WALLED REINFORCEMENT 


Several methods for reinforcing element tubing are shown: 
At (A) the base tube with no reinforcing, at (B) the base tube 
with partial external reinforcement, at id the base tube with 
partial internal reinforcement, and at (D) the base tube as used 
in a double walled reinforcement. 

Figures 8A and 8D are one section while figs. 8B and 
8C are two sections. The method you select should be 
based on cost, ease of construction, availability of 
materials, total element weight, and total element wind 
area. There are a large number of possible combinations 
of tubing sizes which can be successfully used in a 
design. The final configuration depends on your 
resources and ingenuity. 

It's desirable to have a design with no weak links, but 
having links of differents strengths can be good and bad. 
It depends on what you want the design to accomplish. 
If you want the absolutely lightest element, design sec¬ 
tions with the same maximum allowable stress. This 
design may not provide an economical use of tubing; it's 
usually purchased in finite lengths, and sections may be 
wasted. Zero waste may not be possible unless you 
make it a design consideration from the beginning. You 
could try to put together an element without cutting tub¬ 
ing which could be used for another project. In this 
case the section stresses might be quite different. This 
is totally acceptable provided none exceed the maxi- 
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THE CHOICE 
IS SIMPLE 


Pick a band.. .pick a power level 
.. .pick a price! Picking the right 
brand is even easier. Henry Radio 
is the power amplifier specialist. 
Every one of our 13 models offer 
superb value, experienced 

engineering (25 years!) and top 
quality components. 

Since we offer the broadest selection of power amplifiers of 
any manufacturer, we feel that you should find exactly what 
you need on the following list: 



2K CLASSIC console_a Irue 

workhorse HF linear. Loals along at 
full legal power All amateur bands. 
80 through 15 meters 2K & 3K 
export models include 10 meters 

2K CLASSIC X console_we cant 

think ot any way to make this 
magnificent 2000 watt HF amplifier 
better Rugged and dependable 
the last amplifier you may ever need 
to buy 80 through 15 meters 

2KD CLASSIC _a desk model 

designed lo operate at 2000 watts 
input effortlessly, using two Eimac 
3-500Z glass envelope triodes. Pi-L 
plate circuit and a rotary silver 
plated tank coil. 80 through 15 
meters.3.5-30 MHz 


3K CLASSIC Mk II -uses the 

Eimac 3CX1200A7 tube More than 
13 db gain We believe the 3K con¬ 
sole to be one of the finest amateur 
HF linears available 80 through 15 
meters. 3.5-30 MHz 

3K PREMIER console_all ol the 

lime tested reliability ot the 3K 
Classic Mk II plus QSK and the 160 
meter band. All amateur bands. 160 
through 15 meters. 1.8-30 MHz. 



3KD PREMIER desk model_the 

same RF deck as the console, but in 
a smaller and lighter configuration 
Full legal power plus QSK All 
amateur bands. 160 through 15 
meters 1.8-30 MHz. 

5K CLASSIC console—a rugged 
and reliable 5.000 watt HF linear 
amplifier. Not available for amateur 
use in the U S. 3.5-30 MHz. 

2002-A desk model—a superb VHF 
amplifier. Operates CW, FM, SSB. 
AM or pulse applications. Uses an 
Eimac 3CX800A7 ceramic triode for 
smooth dependable power Fre¬ 
quency range 144 to 148 MHz. 
Commercial models in the 100 to 
300 MHz range also available 

2002-A _the same as above, but 

operating in the 220 to 225 MHz fre¬ 
quency range. These VHF units 
have proven themselves in the field 
through thousands of hours of use. 


2006-A -oilers the same 

specifications, the same reliability 
as the 2002-A, but operates in the 
50 to 54 MHz. Commercial models 
in the 30 to 100 MHz range 
available 

3002-A console—full legal power 
provided by an Eimac 8877 ceramic 
triode mated to a heavy duty power 
supply Rugged and reliable Per¬ 
fect for amateur, commercial, indus¬ 
trial and scientific operations 144 to 
148 MHz. Commercial models in the 
100 to 300 MHz range available 

3006-A console_the same rugged 

construction and the same depen¬ 
dability as the 3002-A. but tor opera¬ 
tion in the 50 to 54 MHz frequency 
range. Commercial models in the 30 
to 100 MHz range available 

2004-A desk model-a unique 

UHF linear amplifier for working 440 
MHz frequency range Designed for 
dependability built to last 


We realize that these descriptions are much too short. For complete de¬ 
scriptions, specs and prices please call or write. 

II you have a requirement for a special purpose amplifier please call Ted 
Shannon, Meredith Henry or Ted Henry at our Los Angeles office. 


Hem name 


2050 S. Bundy Dr„ Los Angeles. CA 90025 (213) 820-1234 

Toll free order number (800)877-7979 TELEX 67-3625(Henradio) FAX (213) 826 7790 
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SEND FOP ~ 

free 

88 89 CATALOG^ 

56 PAGES 


, MioKmonKSConf. . 

PH-pS 

J-W 

HB 


PIEZO WARNING 
DEVICE 

Murata Eno # 

PKB8-4A0 LVlgteJ 
High pitched |Jj 
audible alarm yjL-f 
Operates on 

3 • 20 Vdc <?> 20 ma 1 'high 
X 7/8' d>a P C t>oard mount 
CAT# PBZ-84 St 75 each 


XENON TUBE 


r long tlashtube propped 
with 3 1/2* red and black 
leads ideal for electronic 
Hash or strobe projects 
CAT# FLT-3 2 for $1 00 


NICKEL-CAD 

(RECHARGEABLE) 

BATTERIES 


SPECIAL 

AAA SIZE 

Panasonic# P- 18 AAA 
1 2 volt <g> 180 mAh 
CAT# NCB-AAAX 
St 50 each 
tO for Si 3 50 
t00 for St25 00 
LARGE QUANTITIES 


AA SIZE $2.00 each 

1 25 Volts 500 mAh 

CAT# NCB-AA 

AA SIZE $2 20 each 
WITH SOLDER TABS 
CAT# NCB-SAA 
C SIZE $4 25 each 
1 2 Volts 1200 mAh 
CAT# NCB-C 
D SIZE $4 50 each 
1 2 Volts 1200 mAh 
CAT# NCB-D 


^tOUAUTVP**"* *“?£■ 

jttjjUQ 

WE STOCK OVER 
4,000 ITEMS... 

CALL OR WRITE FOR OUR 

FREE 

CATALOG OF PARTS! 


RESISTORS • CAPACITORS • DIODES • CABLES • 
BRIDGE RECTIFIERS • CHOKE COILS • CRYSTALS • 
CRIMP CONNECTORS • LAMPS • HEAT SINKS • MO¬ 
TORS • SUB MINIATURE D CONNECTORS • TRANSIS¬ 
TORS • 1C 'S • PROTO BOARDS • POTENTIOMETERS • 
POWER SUPPLIES • JACKS • PLUGS • SWITCHES • 
PERF BOARDS • FANS • FUSES • SHRINK TUBING • TIE 
WRAPS • TOOLS • KEYPADS • VIDEO ACCESSORIES 
• RELAYS • S C R'S • TRANSFORMERS • TELEPHONE 
ACCESSORIES • RIBBON CABLE • CIRCUIT 
BREAKERS • VOLTAGE REGULATORS • 

AND MANY OTHER ITEMS 


SOUND ACTIVATED BOARD 



Designed to react to high pitched sounds Each 
board contains many useful parts 
including a condenser mike 

Operates on 6 Vdc Bit 

Instructions included * 

CAT* SAB S2 SO each 


NEW! 

STROBE KIT 



Vanable rate strobe kit flash¬ 
es between 60 to 120 times 
per minute Will operate on 

k-A , 

jb* 

either 6 or 12 Vdc depending 


h 

upon how you wire the circuit 
Comes complete with P C 


board and instructions for 

* 


easy assembly 

CAT* 

STROBE-1 $7 50 each 


WALL 

TRANSFORMERS 


ALL PLUG I , 

DIRECTLY \ 

INTO 

120 VAC *9^ 
OUTLET 

6 Vdc <g> 200 ma 
CAT# DCTX- 
6 Vdc <§> 750 ma 
CAT# DCTX- 
9 Vdc @ 250 ma 
CAT# DCTX- 
12 Vac @ 930 ma 
CAT# ACTX- 
18 Vac @ 1 Amp 
CAT#ACTX-1 


$2.25 
620 
$3 50 
675 
$2 50 
925 

i $3 50 
-1293 
$3 50 

885 


Large enough to 
design most 
experimental circuits 
This breadboard 
measures 
6 3/4 # X 2 1/2* 
Contains mam board 
and two power 
buss stnps 
CAT# PB-101 
$9 00 each 


WIDE BAND AMPLIFIER 

NEC#UPCl6StG 

1200 Mhz <9 3 db Gam i9db 0 1-500 hx S volt 
operation Small package 4mm dia > 2 5 mm thick 
CAT# UPC-1651 2 for $1 00 

10 tor *4 50 100 for $35 00 


LIGHT EMITTING DIODES (L.E.D.) 


STANDARD JUMBO LED 

DIFFUSED 

T 1 3/4 size - 

REO to for St 50 

CAT# LED-1 tOO for $13 00 
1000 for S1 10 00 

GREEN 10 for $2 00 

CAT# LE0-2 100 for $17 00 

1000 for $150 00 

YELLOW 10 for $2.00 

CAT# LED-3 100 tor $17 00 
1000 tor $15000 


FLASHI NG LED 

with built m — 

flashing circuit 
operates on 5 vofls 
RED $t 00 each 

CAT# LED 4 10 for $9 50 

GREEN $1 00 each 

CAT# LED-4G 10 lor $9 50 

BI-POLAR LED 

Lights RED one 
direction. GREEN the 
other Two leads 
CAT# LEO-6 2 for $170 


LED HOLDER 

Two piece holder a 

CAT# HLED C3 

10 for 65C 

CLIPLITE LED ^ 

HOLDER n 

Makes a L E D look n Jr 

like a lancy indicator 
Fits T 1 3/4 size LED 
CLEAR CAT# HLOCL-C 
RED CAT# HLDCL-R 
GREEN CAT# HLDCL-G 
YELLOW CAT# HLDCL-Y 



SOLDERLESS 

BREADBOARD 


10 AMP 

TRANSISTORSI SOLID STATE 
] RELAYS 

ELECTROL# S2181 
CONTROL 
Rated 5 5 10 10 Vdc 
Will operate on 3-32 Vdc) 
LOAD 

10 Amp <§> 240 Vac 
2 1/4' X 1 3/4' X 7/8' 
CAT# SSRLY-10B 
$9 50 each 

QUANTITY DISCOUNT• 
10 for $85 00 
25 for $175 00 
50 for $300 00 
100 for $500 00 


24 VOLT D.C. SOLENOID 

Intermittent duty cycle 240 ohm coil 
Mounting flange is t 1/8' wido 
Solenoid body 11/2' X 1/2' X 1/2* I 

CAT# SOL-34 $1 00 each • 10 for $8 50 I 

100 tor $75 00 Large Quantity Available 


SOUND & VIDEO 
MODULATOR 

n* UM1381 1 

Designed for use 

with T I comput 

ers Can be used #« ■ri 

with video came u a Igi 

ras. games, or 1 . 

other audio/ II gp “A w 

video sources 

Built in A/B 

switch enables 

user to switch 

from T V antenna without dis 
connection Operates on chan 
nel 3 or 4 Requires 12 Vdc 
Hook up diagram included 
CAT# AVMOD $5 00 each 


FULL WAVE 
BRIDGE 
RECTIFIERS 

10 AMP KA 
200 P.I.V. Ml 

5/8" SQUARE II II 
CAT# FWB-1020 
$1 00 each • 10 lor $9 00 

25 AMP r ;,1 

rating ryf 

t MV SQUARE 
metal epoxy tilled case * 

200 PI V $2 50 each 

CAT# FWB-252 

400 P I V $3 00 each 

CAT# FWB-254 

600 P I V $3 50 each 

CAT# FWB-256 


GRAB BAGS 
$1.00 EACH 

50 ASSORTED 
DISC CAPS 
Cut leads Many 
common values, 
some are 500 volts 
CAT# GRABDC 

ASSORTED 
1/4 WATT 
RESISTORS 

Approximately 200 
pieces ot assorted 
values, some 
cut leads 

CAT# GRES 
ASSORTED 
PARTS 

Stnps ol 100 assorted 
parts Each stnp 
contains an assodemt 
ot resistors, capacitors, 
diodes, colls. 
etc 100 pieces 
CAT* GRABTfl 

15 VALUES OF 
ELECTROLYTICS 

Assortment contains 
1 5 values ot 1 mid and 
up Some cut leads. 

CAT* GRA8CP 


N-CHANNEL 

MOSFET 


IRF-5II . 
TO-220 case 

CAT* IRF 511 
St 00 each 
10 lor $9 00 

LARGE QUANTITY 
AVAILABLE ... 


SWITCHES 


MINIATURE TOGGLE 
SWITCHES 

all rated 5 Amps 

S.P.D T.(on on) J 
Solder lug terminals MI 
CAT# MTS-4 A 

$1 00 each 
10 for $9 00 

SPO.T, (on-on) 

Non threaded bushing JL 
P C mount 

CAT# MTS-40PC Jyl 

75c each rtfl 

10 for $7 00 


D P O.T.(on-on) 

Solder lug terminals J 
CAT# MTS-8 J5 

$2 00 each 

10 for $19 00 M 


MINI PUSH BUTTON 

S P S T momentary 
Push to make 1/4* 0 

threaded bushing 4 m 

Red button " 

CAT# MPB-1 

35c each • 10 for $3 25 

ITT PUSH BUTTON 

ITT MDPl senos 3/4'XI/T 
gray rectangular key cap 
S P S T NO Push to dose 
RATED __ 

0 tamp 
switching, 

0 25 amp 

carry current P C mount 
CAT# PB-B 65c each 
10 for $6 00- 100 tor $50 00 

HALL EFFECT 
SWITCH 

MICROSWITCH #4BE3 
Slanted keyboard 
switch with hall ny 
effect sensor yff fit 
Snaps into 5/8’ $5*1 

square chassis 
hole Hall effect 1 (J/ 
sensor slides easily from 
Switch and can be used in 
other applications 
CAT# HESW 4 for $1 00 
10 for $2 00 
100 for $15 00 

10 POSITION 
MINI-ROTARY 
SWITCH 

Grayhill* 

56P36-01-1-10N-C 

Miniature. 

rotary switch JL 

Non-short mg 

1 deck. 10 postions “ffr 
125'dia shaft X 
375' long 
37 T behind the 
panel depth 
PC pins 
CAT# MRS-10 
$2 50 each 


MAIL ORDERS TO: 

ALL ELECTRONICS 
P.O. BOX 567 
VAN NUYS, CA 91408 

TWX-5101010163 
(ALL ELECTRONIC) 

OUTSIDE THE U.S.A. 
SEND $1.50 POSTAGE 
FOR A CATALOG!! 


TOLL FREE 
800-826-5432 

INFO: (818)904-0524 
FAX: (818)781-2653 
MINIMUM ORDER 510.00 
QUANTITIES LIMITEO 
CALIF. ADD SALES TAX jg* 
USA: 53.00 SHIPPING BBS 
FOREIGN ORDERS _ 

INCLUDE SUFFICIENT |gjf 

SHIPPING. 

NO C.O.D 


STORES: 

LOS ANGELES 

90S S. VERMONT AVE. 

VAN NUYS 

6224 SEPULVEDA BLVD 


LOS ANGELES. CA 40006 

VAN NUYS. CA 41411 


(213)140 4000 

(411)447 1404 
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TABLE 13 


Tubing sizes of a 36-foot element with poor design. 



EWT = 8.4 pounds 


EWL = 68.4 pounds 


Section 

D (inch) 

T (inch) 

L (inch) 

Sb (psi) 

1 

1.000 

0.058 

48.00 

4,760 

2 

1.125 

0.058 

96.00 

35,050 

3 

1.250 

0.058 

72.00 

64,910 


TABLE 14 


36-foot element with improved design. 



EWT = 8.0 pounds 


EWL = 66.4 pounds 


Section 

D (inch) 

T (inch) 

L(inch) 

Sb (psi) 

1 

1.000 

0.058 

131.00 

35,450 

2 

1.125 

0.058 

13.00 

33,220 

3 

1.250 

0.058 

18.00 

33,700 

4 

1.250 

0.116 

54.00 

35,830 


TABLE 15 ] 

Comparison of materials used in Tables 13 and 14. 





Case 1 


Case 2 



(Table 13! 


(Table 14) 


Tube Diameter 

12-foot lengths 


12-foot lengths 


size (0.058 wall) 

needed 

waste 

needed 

waste 

1.000 

1 

38 inches 

2 

16 inches 

1.125 

2 

86 inches 

1 

0 inches 

1.250 

1 

0 inches 

1 

0 inches 


mum allowable stress. You can use different alloys of 
tubing as long as you don't exceed the maximum 
allowable stress level for each type. 

The section nearest the boom will be the most 
expensive and minimum waste is a goal. Make sec¬ 
tion 1 from the least costly tubing. It can give you the 
largest span for the least money. Look closest at the 
intermediate sections for waste. Several other con¬ 
siderations mentioned earlier come into play when 
making tradeoffs between tubing sizes and reinforce¬ 
ment methods. Consider the overall element weight 
and area. If there is choice between several options, 
the lighter, smaller area element offers some advan¬ 
tages. If two designs for a four-element, 20-meter 
beam were found to have acceptable stress levels, 
choose between them on basis of the amount of wind 
load they put into the tower and rotator. Because 
using REM requires finding the weight and wind load 
of each section, it would be easy to sum the total sec¬ 
tion weights and wind loads to obtain two other 
parameters for comparing element designs. Multiply 
these by 2 to obtain the total for both element halves. 
EWT = 2 x (sum of all section Was) (12) 

= total element weight (pounds) ignoring 
overlap 


EWL = 2 x (sum of all section Fws) (13) 

= total wind load on element (pounds) at 
maximum wind speed 

I found the element design in table 13 in an Ama¬ 
teur publication. The tubing sizes for this 36-foot ele¬ 
ment show that it is a very strong one. Or is it? With 
the analysis done at 86.6 mph and no ice, this element 
was found to be poor and the end of section 3 to be 
very weak. Section 1 could be made a lot longer. I 
found an acceptable configuration after I made several 
attempts to improve this design using the same tube 
sizes. Table 14 shows the improved design. 

Section 1 was greatly lengthened, while section 2 
was greatly reduced. Section 3 was changed to a 
shorter section. The new section 4 is the remainder 
of the old section 3, reinforced on the inside with some 
of the same material used in section 2. Not only has 
the strength of the element improved, but there has 
been a slight drop in element weight and wind load. 
Was this an efficient use of the material? Table 15 
shows the materials used and the waste for the two 
cases. This was done assuming a 5-inch overlap at 
each joint and stock tubing lengths of 12 feet. You 
can make several conclusions when comparing the 
published design and improved version by looking at 
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TABLE 16 


Revised element for improved design. 

EWT = 7.3 pounds 

Section D (inch) 

T (inch) 

EWL = 42.8 pounds 

L (inch) 

Sb (psi) 

1 

0.500 

0.058 

84.00 

34,580 

2 

0.625 

0.058 

24.00 

34,500 

3 

0.750 

0.058 

23.00 

34,550 

4 

0.750 

0.116 

30.00 

34,640 

5 

1.00 

0.116 

55.00 

34,730 


TABLE 17 

Summary of features of element designs in Tables 16, 13, and 14. 




Table 16 

Table 13 

Table 14 

Survival mean 

86.6 

64.0 

86.6 

wind speed 
(peak) (mph) 

(112.5) 

(83.2) 

(112.50) 

Element weight 
(pounds) 

7.3 

8.4 

8.0 

Element wind 
load 

at 86.6 mph 
(pounds) 

42.8 

68.4 

66.4 


tables 13,14, and 15. The improved version is lighter, 
less expensive to build, places less wind load on the 
tower, and is significantly stronger. 

Take care not to generate a design with a hidden 
problem. The example in table 11 is a buildable design, 
but has a construction problem. Section 4 is 84 inches 
long. This is not half of a 12-foot piece where 6 feet 
are used on each side of the boom. Using the 84-inch 
section results in a lot of waste, and requires special 
efforts for mounting and joining at the boom. A design 
revision uses a piece of section 2 material for internal 
reinforcement. Two 12-foot telescoped pieces are cut 
to a length of 110.0 inches with half on each side of 
the boom. Table 16 shows the improved design. 

Table 17 summarizes the features for the element 
designs in tables 16,13, and table 13's improved ver¬ 
sion in table 14. This improvement costs less and is 


procedure allows you to generate designs to minimize 
weight and wind loading, and make optimal use of 
materials. It can be used to evaluate any existing 
design. 

Summary 

This analysis procedure provides a simple and sound 
method to evaluate the structural integrity of existing 
element designs and assist in the process of design¬ 
ing an element. I have presented several methods of 
reinforcing element sections and various criteria by 
which to judge them. To implement the procedure, 
you'll need to determine the worst set of survival con¬ 
ditions for your geographical location, your objectives, 
and restrictions. 

References 


slightly lower in weight and wind load. The element 
in table 16 will withstand the same wind, but have 
about 35 percent less wind load. You can build Yagis 
which minimize the loads placed on towers, booms, 
and rotators, while still surviving very high winds. 

Before using this method of element design, deter¬ 
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NEW BOOKS 

AHHL ANIfcNNA BOOK 

by Jerry Hill. K1T0. NEW 15th Edition 

The all new 15th edition ol this antenna classic represents over 
two years ol hard worn by editor Kt TO It's doubled in sue loo 
-Irom over 300 to over 700 pages big' 950 figures and charts 
cover just about every subject imaginable Some of rne hignngnts 
are Chapters on Loop antennas, multi band antennas low tre 
quency antennas, portable antennas VHF and UHF systems 
coupling the antenna to the transmitter and the antenna, plus p i 
e-n-t-y more Like the 1988 HANDBOOK and new OPERATING 
MANUAL the new ANTENNA BOOK is going to be a smash hit 
Order yours today 15th edition 900 + pages 1988 
ARAM SottboundS17.95 

NOVICE ANTENNA NOTEBOOK 

by Ooug DeMaw W1F8 

Novices nave long wondered what is the best all around antenna 
lor them to install Up until now. this was a difficult question to 
answer Aimed at the newly licensed Ham DeMaw writes tor the 
non-engineer in clear concise language with emphasis on easy-Id 
build antennas Readers will learn how antennas operate and 
what governs pertormance Also great reading tor all levels ol 
Amateur interest 1st Edition 1988 
AR-NAN Sottbound $7.95 

THE 1989 ARRL HANDBOOK 

FOR THE RADIO AMATEUR (Avail, lale Oct. 19BB) 

Revised and updated with the latest m Amateur technology now 
is the time to order your very own copy ol the world famous ARRL 
HANDBOOK In addition to being the definitive reference volume 
lor your Ham shack there are plenty ol projects lor every interest 
in Amateur Radio — Irom antennas lor every application to me 
latest state-ot the-art projects — you ll lino it all in the 1989 
HANDBOOK Order now and we will ship as soon as the books 
arrive trom the printer They make perfect gifts lor the holiday 
season lot your hard-to-buy lor Ham friends or lot yourself Over 
1100 pages 1988 

□ AR-HB89 Hardbound $20.95 

N6RJ S ELECTRONIC SECOND OP 
lor MS-DOS computers 

by Jim Rafferty N6RJ 

The world lamous SECOND OP is now available in a state-of-the- 
art computerized data base This program written lor MS DOS 
computers is a must tot OX ers conteslers and all Amateurs in¬ 
terested m reliable DX communication Data can be displayed 
either in columnar lotmat or in lull screen displays Unknown 
callsigns can be entered and compared to the ITU callsign alloca 
lion lor easy lOenhlicatron There s plenty more too such as 
postal rates, beam headings and OSL bureaus to name just a lew 
Great program to have in your shack Order your s today 
1988 MS-DOS computers 5% and 3’/r versions available 
Please specify on youi ordet 

OCB-RJ (MS-DOS Computers) S59 95 


1989 AMATEUR CALLBOOKS 

(Available late November T9B8) 

NORTH AMERICAN EDITION 

Fully updated and edited to include air the rarest FCC and toreign 
government callsigns and addresses lor Hams in North America 
includes plenty ot handy operating aids such as time charts OSL 
bureau addresses census information and much more Calls 
trom Northern Canada to tropical Panama Now is me time to Puy 
a new Callpook when you II gel the most use out ol your invest 
ment 1988 

CB-US89 Sottbound $25 95 

INTERNATIONAL EDITION 

OSl s are a very important part ol our hobby All sorts ol 
awards, including the coveted DXCC require conhrmahon ot con 
tact before the award can be issued Ot special interest ad 
dresses are nemg added daily lor Hams in the USSR and other 
countries While in no meqns complete it's a start and will be ol 
tremendous help in getting QSLs Handy operating aids rpund 
out this super book value 1988 
: CB-F89 Sottbound J?8 95 

BUY 'EM BOTH SPECIAL 
Reg. $54.90 Only $49.95 
SAVE $4 95 


Please enclose $3.50 shipping & 
handling. 





GREENVILLE, N.H. 03048 

DATATELM 


(800) 341-1522 

(ORDERS ONLY) 




Do the Hop; up to 2400 Baud Packet! 


Faster is Better; 
Speedy 2400 
Baud 

Faster is better for files. 

2400 baud is twice as fast for files as 


FREE 

Kantronics’ 

FASTFILE™ 

FASTFILE” is a powerful terminal 
program for PCs and compatibles that 
performs neat, fast file transfers. 


Advanced 
Feature List 

The KPC-2400 is not only the fastest 
packet on four rubber feet, but has all 
these " Designed and Built in the U.S.A ' 
features: 


formerly speedy 1200 baud, reducing 

chances for error during transmission. You’ll receive FASTFILE free, but you 
And speeding along long data strings, should also look at its big brother, 
which helps keep the airwaves open. PACFILE'", an exclusive Kantronics 
And you can Still select 300 or 1200 File transfer program for only $29.95. 


baud in seconds. 


New! 

VERY Special 
Suggested Price 







Normal suggested retail for our A ' 

KPC-2400’ - unit was $329.00. The 
new breakthrough suggested retail is 
just $199.00! A 40% savings! 

H Wm 


♦Watchdog timer 
♦Personal Packet Mailbox™ 
♦WEFAX command 
♦Software-selectable 
300/1200/2400 baud rate 
♦KA-NODE™ 
♦TCP/IP compatibility 
♦32K RAM 


Also "built in" is Kantronics’ uncom¬ 
parable commitment to service. So 
there’s no better time than now to get 
into Packet. Jump in or up with the 
Kantronics KPC-2400 "7 

Kc Kantronics 

RF Data Communications Specialists 


1202 E. 23 St.. Lawrence, KS, 66044 (913) 842-7745 
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East Detroit, Ml 48021 
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Affordable Packet 



TINY-2 is mir new low-cosi biab- 
performance standard for packet eon 
trotters. Thousands already in use. 
worldwide. .! perfect beginner's unit. 
Complete, wired $ 1 |Q 95 
and tested, wily 11 /• 


BENEFITS and features rtf birth units. 
Optional lYrsonal Message Sysleni 
(mini-BBS)...Add $10.00 

Tinvenitugbforbriefcase/frorUdrle, \et 
large enough for easy experimenta¬ 
tion ttr repair 

t-year limited warranty excellent 
customer support 

□ RS-2J2 and 777. ewnpatible—all 
connectors supplied, 
latest .4.V._ > 5 software. 

TCP/IP (KISS) TT_ 

inndulc ouhtded / _ § 


MICROPOWER-2 is our remarkably 
compact. IH-ounce unit using upgraded 
TAP It I.XC-2 technology that rvt/uires 
less than 10 iiniliarups! For very portable 
operation, striar or battery, pm treed not 
pay more for a TXC that s about the size 
of your t IT! Wi,s SfV.95. $1 f(A 95 
nine at a true X jy* 

Fully compatible with Rost & XTT/ 
ROM I PROMs. 

32K RA M. i2h ROM. 19 MHz ( PI 
Xtal controlled mortem, compatible 
with use on tom IIF/VHF/VHF. 

TO ORDER, toll-free with major 
charge card, call: 1-800-223-3511 
technical support line 
^ M3-R74-2<JHO 
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Pac-Comm 

1652 West Cypress St.. Tampa ft. 3360 
MtctnTOiivr-2 \ TM 220 info I l td 


TRT.T Packer Calrtlirg 


EVERY ISSUE of 

HAM RADIO 

now available on microfiche! 

The entire run of Ham Radio Magazine 
(March, 1968 thru last year) is ready 
to ship to you in one, easy to use 
format. 

Our 24x microfiche is easy to read and 
very compact. We offer a hand held 
reader for $75, and a desk model for 
$200. Libraries have these readers. 

As a bonus, you will receive Ham 
Radio Horizons (3/77 thru 12/80) free. 

Everything is included, front cover to 
back - ads too! 

Annual updates will be offered for $10. 

Send $185 payment (visa/mc 
accepted) to: 

*3uckmaster 


e uni Xumhi-r 
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Money Back Guarantee.. Utd Si shipptrtg/haitdliitg per order, ft addresses add 6 V 
Major Credit Card: give number, expiration and signature TAX Ht.i X'J-HMb 


BUCKMASTER PUBLISHING 
Route 3. Box 56 
Mineral. Virginia 23117 
703/894-5777 vlsa/mc 800/282-5628 


50 G3 December 1988 


^ 137 










FORMATTED 
DISPLAY 
OF PACKETS 

USING KISS 


By Michael Pechura, WA8BXN, CIS Department, Cleveland State University, E. 24th at Euclid 
Avenue, Cleveland, Ohio 44115 


Format your packets 
for readable display 

I n the October issue, I talked about the basics of dis¬ 
playing the information found in individual packet 
radio packets using KISS mode. You'll recall that 
KISS sends raw packet frames from the TNC to a com¬ 
puter as a set of bytes, without interpreting the header 
or other content of the packets. 

This month I'll look at packet format and how to dis¬ 
play the various fields in a readable form. I'll also discuss 
BASIC programs that can be run on either a C-64 or an 
IBM PC computer. 

Each packet consists of two major portions: the 
header and the data (which may be absent). When oper¬ 
ating in KISS mode, the TNC sends a packet to the com¬ 
puter by starting with a byte that is CO in hex, followed 
by a byte that is usually zero. This is followed by all the 
bytes of a packet and finally ends with another byte of 
hex CO. 

The TNC mmakes the following replacements to 
avoid problems with packets that themselves contain 
bytes of hex CO. A byte of hex CO found in a packet to 
be sent to the computer is replaced by2bytes, DB DC. 
A byte of hex DB found in a packet is replaced by DB 
DD. This solves the transparency problem. When the 
computer receives either of these byte pairs from the 
TNC, it must replace them with the corresponding sin¬ 
gle byte to get the actual packet content. 

For example, if a packet actually contained the data 
bytes DA DB DC DD the computer would receive the 
following from the TNC: DA DB DD DC DD. 


As I've already mentioned, a packet contains two 
major parts: the header and the data portion. For some 
packets, the data portion isn't used. Within the header 
there are also two parts: the address and the command 
byte. The address contains the calls of the sending and 
receiving stations as well as the calls of any digipeaters 
used. The command byte tells what kind of packet it is 
along with sequence number information for some 
types. The relation of these fields is shown below: 


[ Packet 

Header 

Data 

Address bytes | Command Byte 

PID Data Bytes 


The address bytes consist of two or more fields, each 
7 bytes long. The first two fields give the destination and 
origination callsign, respectively. Call these the "tocall" 
and "fromcall." Any additional fields give digipeater call- 
signs (the "VIA" list). Thus for the address bytes we 
have: 


Address bytes 


tocall 


fromcall 


digicall 


digicall 


Within each of these callsign fields, the first 6 bytes 
give the callsign. The last byte gives, among other 
things, the - ##(WA8BXN-01) often found after calls. 
This byte is called the Secondary Station ID (SSID). 
These callsign fields can't be printed as ASCII charac¬ 
ters as they are found in a packet, because some encod¬ 
ing is done. 

The first 6 bytes of each callsign field containing the 
callsign are each shifted left 1 bit position, making the 
right bit of each byte equal to zero. If the callsign has less 
than 6 characters, blanks (also shifted left one bit posi¬ 
tion) are added on the right to make a total of 6 bytes. 
The SSID byte also has the SSID number shifted left 1 
bit. All these bytes are shifted left one bit position to 
make room for the bit that indicates the end of the 
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address bytes. All but the rightmost address byte will 
have a zero bit in its rightmost bit position. The rightmost 
address byte has a one bit in its rightmost bit position sig¬ 
naling the end of the address bytes. 

_ Callsign field in address _ 

6-byte callsign shifted left one bit | SSID byte 


mation frame (I), there are two sequence numbers and 
a Poll bit. The sequence numbers are N(S), the 
sequence number of this frame, and N(R), the 
sequence number of the next I frame expected in 
reply. The sequence numbers take on values of 0 
through 7 and then repeat. Use of the Poll bit varies; 
its value will be displayed later. 


The use of the bits in the SSID byte depend on which 
callsign it's associated with - the to/from calls or 
digi peater calls. In both cases the SSID number bits are 
found in the same place: 


Bit Positions | 

7 6 | 5 

4 I 3 | 2 | 1 

0 


SSID number 

0 


Because the SSID number is a 4-bit number, it can 
have values of 0 through 15. Callsigns with an SSID 
number of zero generally don't show the -0. The 
rightmost bit of the SSID byte is zero for all SSID bytes 
(and callsign bytes) except for the last one. Thus the 
end of the address field of a packet is indicated by a 
one bit in the rightmost bit of an SSID byte. Bits 5 
to 7 of an SSID byte have different meanings. For 
example, bit 7 in the SSID byte is used with digipeater 
calls. When set to 1 it means that a digipeater has 
repeated the packet. 

The "tocall" of WA8BXN-3 is an example of a call- 
sign field. The hex for the ASCII representation of 
WA8BXN is 57 41 38 42 58 4E. Each of these bytes 
must be shifted left one bit position. Because the 
ASCII coding of characters uses only 7 bits, no infor¬ 
mation is lost by this left shift. The W (01010111 in 
binary) becomes hex AE (10101110 in binary). The 
SSID number (3) in binary is 0011. Thus we have: 

Original callsign 
Encoded callsign 


W 

A 

8 

B 

X 

N 

-3 

AE 

1 82 

[toJ 

[84] 

BO 

9C 

06 


N(R) | Poll | NI(S) | 0 1 Information frame 

There are three kinds of Supervisory frames; all are 
used to acknowledge receipt of I frames. Each contains 
an N(R) sequence number; i.e., the sequence number 
N(S) expected in the next I frame received. This 
acknowledges reception of all lower numbered I frames. 
A Poll/ Final bit is also found in the command byte. It, 
too, will be displayed later. 


Receive Ready (RR) 
Receive Not Ready (RNR) 
Reject (REJ) 


The final command type (Unnumbered) has the 
most variations. The majority of them have to do with 
connecting and disconnecting. This group also con¬ 
tains beacon transmission information. In each com¬ 
mand byte of this group the rightmost 2 bits are both 
Is, indicating that it's a U frame. Five bits are used 
to specify the particular command. They are split into 
groups of 3 bits and 2 bits with a Poll and/or Final bit 
in between them. 


Unnumbered Information 
Disconnected Mode 
Set Async Balanced Mode 
Disconnect 

Unnumbered Acknowledge 
Frame Reject 


0 

0 

0 

P/F 

0 

0 

1 

1 

0 

0 

0 

F 

1 

1 

1 

1 

0 

0 

1 

P 

1 

1 

1 

1 

0 

1 

0 

P 

0 

0 

1 

1 

0 

1 

1 

F 

0 

0 

1 

1 

1 

0 

0 

F 

0 _ 

J_ 

J_ 

1 


N(R) 

P/F 

0 0 

0 1 

N(R) 

P/F 

0 1 

0 1 

N(R) 

P/F 

1 0 

0 1 


If this had been the last callsign in the address, the 
SSID byte would have been 07. If this was the 
digipeater call of a digipeater that repeated this packet, 
the SSID byte would be 86 (or 87 if it was the last 
digipeater). 

There are three basic kinds of command bytes for 
the three kinds of packets. The rightmost 1 or 2 bits 
of the command byte indicate the type of packet: 


| Command Byte 







|o 







0 1 







1 1 


Information frame 
Supervisory frame 
Unnumbered frame 


The use of the remaining bits in the command byte 
depends on the packet type. In the case of an Infor¬ 


With 5 bits to specify the particular function to be 
done, there could be as many as 32 different functions. 
Only the 6 given above are typically used in packet 
radio. Unnumbered Information frames contain data 
bytes following the command. These frames are often 
used for beacons and are sent when a TNC is used 
in Converse mode, while not connected to another sta¬ 
tion. 

Some of these commands are often used in pairs. 
For example, to establish a connection the Set Asyn¬ 
chronous Balanced Mode (SABM) command is sent. 
The expected reply to this is Unnumbered 
Acknowledge (UA). If the station to which the SABM 
is sent doesn't wish to enter into a connection, the 
reply will be Disconnected Mode (DM). This usually 
causes a "Busy" message to be displayed. 
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Disconnect (DISC) is sent to terminate a connection. 
The reply to this is normally UA. 

The last of the Unnumbered frame types is Frame 
Reject (FRMR). This packet type is sent when an error 
is detected that can't be corrected by simply resending 
an improperly received frame. Three data bytes that try 
to indicate what went wrong follow the command byte. 

The last packet field requiring some explanation, con¬ 
tains the data bytes. Data bytes are found only in I frames 
and Ul frames. The data field contains a Protocol Iden¬ 
tifier (PID) byte followed by zero or more actual data 
bytes. Normally the PID is FO in hex. Other PID values 
may be used by some variations of the standard pro¬ 
tocol. A PID of hex CF is used between NET/ROMS 
nodes, for example. 

This short explanation of the fields found in packets 
gives the basic information you need to understand what 
the program displays. A more complete description of 
the AX.25 protocol is found in the book AX. 25 Amateur 
Packet-Radio Link-Layer Protocol, published by the 
ARRL. This book discusses how these fields are used 
and the way they inter-relate to each other, along with 
details on their format. 

The program presented in this article gives you 
another way to understand how all these formats and 
commands fit together. It lets you watch the packets in 
action, with all the fields displayed in a readable fashion. 
The only thing you can't see are the CRC bytes in the 
packets. These are checked by the TNC and not made 
available to the computer. 

I've provided two versions of the program — one for 
the IBM PC (and clones) in fig. 1 and one for the C-64 
in fig. 2. Both are very similar so the program discussion 
applies to either. They've been written for use with a 
Kantronics TNC that has been set up for operation at 600 
baud between the TNC and computer. 

I minimized the program comments in the interest of 
increased speed and reduced typing. The program can 
be divided into the following sections: 


Lines 

Purpose 

20-30 

Initialize serial port and screen colors. In 
IBM PC version, substitute COM1 or 
COM2 where appropriate. 

40 

Put TNC in KISS Mode. Modify or delete 
as needed for non-Kantronics TNCs. 

50 

Wait for beginning of frame (hex CO = 
192 decimal). 

60 

Get & ignore 0 byte, print separator line. 

70 

Clear string TXT$ (will be used in later 
addition). 

80 

Get & print tocall < —from call. 

90 - 120 

Get & print digipeater list. 

140 

Get command byte. 

150 

If other than 1 frame continue at 270. 

160 - 170 

Display 1 frame command fields. 


180 

190 

200 - 250 

280 - 330 

350 - 430 

450 - 490 

500 - 550 

560 


Get & display PID byte in hex. 

Get & test next byte. If hex CO it's end of 
frame, so go back to 50 to wait for next 
packet. 

If data byte is printable, print as character. 
If not, then line 250 displays it in Hex in a 
different color. The C-64 version swaps 
capital and lower case letter codes to 
make them appear right on the screen. 

If it's a Supervisory frame, print fields of 
command then continue at line 190 to 
print any data found (there shouldn't be 
any). 

Display Unnumbered frame's command 
name and P/F bit. If frame is Ul frame, go 
to line 180 to show PID and data. Other¬ 
wise go to line 190 to read hex CO byte 
that ends frame. 

Subroutine to read 6 bytes of callsign 
(shifting each right 1 bit by dividing by 2) 
and print them. SSID number is extracted 
from 7th byte read and printed if not zero. 
Wait for byte to arrive from TNC then 
read it. If it's one of the special pairs (DB 
DC or DB DD) return the single byte for 
which they appear. 

Print the number in A as two hex charac¬ 
ters. 


After typing the appropriate version of the program 
into the computer, be sure to save it before you proceed. 
If you find and correct any syntax errors, save the pro¬ 
gram again before running. Before running the program 
make sure the TNC is set up for 600 baud operation to 
the computer. 

The following is representative of what you should see 
as output from the program. The actual number of 
characters per line seen on the screen will be different 
from the lines lengths used here. Those data bytes that 
aren't printable as characters are represented instead as 
two hex digits, displayed in a different color from other 
data bytes. 


WA8XXX< — K8XXX: UNNUMBERED FRAME 
UNNUMBERED ACKNOWLEDGE F =0 


WA8XXX < --K8XXX: SUPERVISORY 
FRAME N(RCV) = 1 P/F = 0 RECEIVE READY 


BEACON C-AX6X: UNNUMBERED FRAME 
UNNUMBERED INFORMATION P/F = 0 PID = F0 
: AX6X HIGHLAND HTS - BBS AX6X-20D 


W8XXXC-KX8XX: INFO FRAME N(RCV)=0 
P = 0 N(SENT) = 1 PID = CF: 9688p8 
E86@ AEpA298B2<5>a@>02FB000003 
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FIGURE 1 


FIGURE 2 


10 REM DISPLAY PACKETS USING KISS - IBM PC VERSION (600 BAUD) 

20 CLOSE 2:COLOR 7,0,0: CLS 

30 OPEN ''COM2 : 600, N , 8,1, CS, DS, CD" AS 2: H$="0123456789ABCDEF" 

40 PRINT#2,"KISS ON"+CHR$(13)+"RESET" 

50 GOSUB 500:IF A<>192 THEN 50 

60 GOSUB 500: PRINT "-" 

70 TXT$="" 

80 GOSUB 450: PRINT *<—GOSUB 450 
90 IF (A AND 1)=1 THEN 120 
100 PRINT " VIA "; 

110 GOSUB 450: IF (A AND 1)=0 THEN PRINT GOTO 110 

120 PRINT "; 

130 REM 

140 GOSUB 500: REM GET COMMAND BYTE 

150 IF A AND 1 THEN 270 ELSE REM ITS AN INFORMATION FRAME 

160 P= (A AND 16) /16 : PRINT "INFO FRAME N (RCV) =" ; INT (A/32) ; " P=";P; 

170 PRINT " N(SENT)=";(A AND 14J/2; 

180 GOSUB 500: PID=A : PRINT " PID=";: GOSUB 560: PRINT 
190 GOSUB 500: IF A=192 THEN PRINT: GOTO 50 
200 IF PID=207 THEN TXT$=TXT$+A$ 

210 IF A<32 OR A>126 THEN 250 

220 IF A>=65 AND A<=90 THEN PRINT A$;: GOTO 190 
230 IF A>=97 AND A<-122 THEN PRINT A$;: GOTO 190 
240 PRINT A$;: GOTO 190 

250 COLOR l: GOSUB 560: COLOR 7: GOTO 190 
260 REM 

270 IF A AND 2 THEN 350 ELSE REM ITS A SUPERVISORY FRAME 
280 PRINT "SUPERVISORY FRAME N(RCV)*";INT(A/32);"P/F=" 1 P; 

290 SS = (A AND 12)/4 

300 IF SS=0 THEN PRINT " RECEIVE READY"; 

310 IF SS=2 THEN PRINT " RECEIVE NOT READY"; 

320 IF SS=3 THEN PRINT " REJECT"; 

330 GOTO 190 
340 REM 

350 PRINT "UNNUMBERED FRAME B-(A AND 12)/4 + (A AND 224)/8 

360 IF B=7 THEN PRINT "CONNECT REQUEST P="; 

370 IF B=8 THEN PRINT "DISCONNECT REQUEST P="; 

380 IF B=3 THEN PRINT "DISCONNECTED MODE F="; 

390 IF B=12 THEN PRINT "UNNUMBERED ACKNOWLEDGE F="; 

400 IF B-17 THEN PRINT "FRAME REJECT F=";P;":"; 

410 IF B THEN PRINT P;: GOTO 190 

420 PRINT "UNNUMBERED INFORMATION P/F=";P;: GOTO 180 

430 PRINT "UNKNOWN TYPE GOSUB 560: PRINT " P/F=";P;"";: GOTO 190 

440 REM 

450 FOR 1=1 TO 6: REM MAKE A CALLSIGN PRINTABLE 

460 GOSUB 500: A=INT(A/2):IF A<>32 THEN PRINT CHR$(A); 

470 NEXT I 

480 GOSUB 500: B=(A AND 30)/2:IF B THEN PRINT -B; 

490 RETURN 

500 A$=INPUT$(1,2) :REM GET BYTE FROM TNC 
510 IF A$=""THEN A$=CHR$(0) 

520 A=ASC(A$):IF A<>219 THEN RETURN 
530 A$=INPUT$(1,2) 

540 IF ASC(A$)=220 THEN A$=CHR$(192): A=192: RETURN 
550 A$=CHR$(219):A=219: RETURN 

560 PRINT MID$(H$,INT(A/16)+1,1)+MID$(H$,(A AND 15)+1,1);:RETURN 


10 REM DISPLAY PACKETS USING KISS - C-64 VERSTON (600 BAUD) 

20 CLOSE 2:PRINT CHR$(147)+CHR$(5)+CHR$(14);: POKE 53280, 

0:POKE 53281,0 

30 OPEN 2,2,3,CHR$(7) :H$="0123456789ABCDEF":GET#2,A$ 

40 PRINT#2,"KISS ON"+CHR$(13)+"RESET" 

50 GOSUB 500:IF A<>192 THEN 50 

60 GOSUB 500: PRINT "- " 

70 TXT$="" 

80 GOSUB 450: PRINT "<—GOSUB 450 
90 IF (A AND 1)=1 THEN 120 
100 PRINT "VIA "; 

110 GOSUB 450: IF (A AND 1)=0 THEN PRINT GOTO 110 

120 PRINT 
130 REM 

140 GOSUB 500: REM GET COMMAND BYTE 

150 IF A AND 1 THEN 270 ELSE REM ITS AN INFORMATION FRAME 

160 P=(A AND 16)/16:PRINT "INFO FRAME N(RCV)=";INT(A/32);" P=";P; 

170 PRINT " N(SENT)= " ;(A AND 14)/2; 

180 GOSUB 500: PID=A : PRINT " PID=";: GOSUB 560: PRINT ": 

190 GOSUB 500: IF A=192 THEN PRINT: GOTO 50 
200 IF P1D=207 THEN TXT$=TXT$+A$ 

210 IF A< 32 OR A>126 THEN 250 

220 IF a>=65 AND A<=90 THEN PRINT CHR$(A OR 32);: GOTO 190 
230 IF A>=97 AND A<=122 THEN PRINT CHR$(A AND 223);: GOTO 190 
240 PRINT A$;: GOTO 190 

250 PRINT CHR$(158);: GOSUB 560:PRINT CHR$(5);: GOTO 190 
260 REM 

270 IF A AND 2 THEN 350 ELSE REM ITS A SUPERVISORY FRAME 
280 PRINT "SUPERVISORY FRAME N(RCV)=";INT(A/32);"P/F=";P; 

290 SS = (A AND 12)/4 

300 IF SS=0 THEN PRINT " RECEIVE READY"; 

310 IF SS=2 THEN PRINT " RECEIVE NOT READY"; 

320 IF SS=3 THEN PRINT " REJECT"; 

330 GOTO 190 
340 REM 

350 PRINT "UNNUMBERED FRAME ";: B=(A AND 12)/4 + (A AND 224)/8 
360 IF B=7 THEN PRINT "CONNECT REQUEST P="; 

370 IF B=8 THEN PRINT "DISCONNECT REQUEST P="; 

380 IF B=3 THEN PRINT "DISCONNECTED MODE F="; 

390 IF B=12 THEN PRINT "UNNUMBERED ACKNOWLEDGE F="; 

400 IF B=17 THEN PRINT "FRAME REJECT F=";P;":"; 

410 IF B THEN PRINT P;: GOTO 190 

420 PRINT "UNNUMBERED INFORMATION P/F-";P;: GOTO 180 

430 PRINT "UNKNOWN TYPE ";: GOSUB 560: PRINT " P/F=";P;"";: GOTO 190 
440 REM 

450 FOR 1=1 TO 6: REM MAKE A CALLSIGN PRINTABLE 
460 GOSUB 500: A=INT(A/2):IF Ac>32 THEN PRINT CHR$(A); 

470 NEXT I 

480 GOSUB 500: B=(A AND 30)/2:IF B THEN PRINT -B; 

490 RETURN 

500 IF PEEK(667)=PEEK(668) THEN 500 :REM GET BYTE FROM TNC 
510 GET#2,A$:IF A$=""THEN A$=CHR$(0) 

520 A=ASC(A$):IF A<>219 THEN RETURN 
530 IF PEEK(667)=PEEK(668) THEN 530 

540 GET# 2,A$:IF ASC(A$)=220 THEN A$=CHR$(192): A=192; RETURN 
550 A$=CHR$(219) :A=219: RETURN 

560 PRINT MID$(H$, INT (A/16) +1,1) -t-MID$ (H$, (A AND 15)+1,1) ;:RETURN 


IBM PC version. 


KX8XX< —W8XXX: SUPERVISORY FRAME N<RCV) = 
2 P/F = 0 RECEIVE READY 


ID<—WB8XXX: UNNUMBERED FRAME 
UNNUMBERED INFORMATION P/F = 0 PID = 
FO: Network node (CLE)OD 


KA8XXX-1 < -WB8XXX: SUPERVISORY 
FRAME N(RCV) = 1 P/F=0 RECEIVE READY 


BEACON C-KX3X VIA K3XXX: UNNUMBERED FRAME 
UNNUMBERED INFORMATION P/F = 0 PID = FO: 

Mail for: NWPAWX ALL DX KX3X NETROM N3XXX 
VE3XXX0D 


WA8XXX<-K8XXX: INFO FRAME N(RCV) = 1 P = 
0 N(SENT) = 1 PID = FO: okOD 


WA8XXX< -K8XXX: UNNUMBERED FRAME 
DISCONNECT REQUEST P = 0 


NX8X< K8XXX: UNNUMBERED FRAME CONNECT 
REQUEST P= 0 


WA8XXX< -K8XXX: INFO FRAME N(RCV)= 3 
P=0 N(SENT) = 0 PID = FO: ka = po oflOD 


C-64 version. 


WA8XXX < -K8XXX: SUPERVISORY FRAME 
N(RCV) = 4 P/F= 0 RECEIVE READY 


WA8XXX < -K8XXX: UNNUMBERED FRAME 
DISCONNECT REQUEST P = 0 

Most of this information can be displayed using the 
monitor commands found in most current TNCs, with¬ 
out your having to do any programming. The point of 
this program isn't so much to provide a way to display 
such information, but rather to show how it can be done 
— and relate what's in a packet to what's displayed. 

Many program modifications are possible. I strongly 
suggest that you run it without modification first. One 
of your initial additions to the program might be to put 
an asterisk after the call of the station that actually sent 
the packet (the one that was heard when digipeater calls 
are present in the header). Here's a chance to experi¬ 
ment, to build something new, without any additional 
expense other than time. 

An unreduced copy of the program is available for an 
SASE. Ed. 

Article F HAM RADIO 
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ICOM 



andhelds 




IC-2GAT: 7 Watts Rx 138-174MHz; Tx 140-150MHz 

IC-4GAT: 6 Watts 440450MHz 

IC-32AT: 5 Watts Rx 138474MHz 440450MHz; 

Tx 140450MHz 440450MHz 

A New Generation of Powerful, Versatile Handhelds. 

Select a new "G Series ” or dual hand ICOM transceiver and 

enjoy full base station luxury in a portable uni! designed especially 

for you! 

• Maximum Frequency Coverage. The 1C-2GAT 
receives 138174MHz, including NOAA, and transmits 
140130MHz to include CAP and MARS frequencies. 
The 1C-4GAT operates 440-450MHz, and the IC-32AT 
receives 138 174MHz and operates 140-150MHz/ 
440450MHz. 

• Most Powerful Handheld! The IC-2GAT delivers 
seven watts! The 1C-4GAT is six watts and the 
IC-32AT is five watts! One watt level selectable for 
local QSO’s. 

• 20 Memories. Store any frequency, Tx offset and 
subaudible tone in any memory. Total flexibility! 

• Programmable Scanning of band and memories plus 
easy lockout and instant memory recall. 

• Additional Features. Battei 7 saver, call channel, all 
subaudible tones, multi function LCD readout and 
DTMF pad. 

• Compatible Accessories. All ICOM IC-2AT/02AT 
series battery packs, headsets and speaker mics are 
interchangeable. 

• Optional UT-40 Beeper silently monitors a busy 
channel for your calls. When the pre-programmed 
subaudible tone is received, the unit Deeps and the 
LCD flashes. 



IC-32AT 

2 Meters and 
440MHz 


IC-2GAT 

2 Meters 


IC-4GAT 

440MHz 


fcOM 

First in Communications 


COM America. Inc., 2380-116th Ave. N.E. Bellevue. WA 98004 
Customer Service Hotline (206) 454-7619 

3150 Premier Drive. Suite 126, Irvina. TX 75063 

1777 Phoenix Parkway. Suite 201. AUanla. GA 30349 

COM CANADA. A Division ol COM America Inc. 3071 - #5 Road Unit 9. 

Richmond, B C V6X 2T4 Canada 

AJ Hairvl spooCrations nre nubfocl to change wfmui ntx*» or cfcbga tan AJI COM 'adc* sn/iAc an»y 
wctwd FCC nguMtouns fcmrtmg upmxis errxttxm HKW8 
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REMEMBER - BUY EARLY 


YOUR BEST CHRISTMAS BUYS 


GIFT SUGGESTIONS 


UNDER $25 

BK136 TECH/GEN MANUAL 
CALL BOOKS 1989 
BK141 EXTRA CLASS 
BK120 REPEATER DIRECT. 
BK102 'NEW-ANTENNA BK. 
LARSEN KD4142HQ 
KANTRONICS MAX-FAX 
ICOM HS10 HEADSET 
ICOM HS10SA/SB 
ICOM LC11,12, OR 14 
ICOM LC24,25,26, OR 27 
MFJ 109 WORLD CLOCK 
MFJ 108 24HR.DUAL LCO 
MFJ1282 STARTER KIT DISK 
MFJ1284 STARTER KITTAPE 
MFJ 284 SPEAKER MIC 
MFJ1702 2POS.ANT.SWITCH 
UNIDELLA W2AU11 
VANGORDEN Hl-Q 
VANGODEN DIO 10M 
VANGORDEN D15 15M 
VANGORDEN D20 20M 
VANGORDEN D40 40M 
VANGORDEN QSL CARD 
ARRL 1989 HANDBOOK 

UNDER $50 

ALLIANCE U110 
ANT SPEC AP1513G 
ANT SPEC AP4503G 
CUSHCRAFT CS147M 
CUSHCRAFT ARX2B 
CUSHCRAFT ARX450B 
CUSHCRAFT 124WB 
ICOM HM46SPKR MIC 
ICOM HM46L SPKR MIC 
K2RAG RAG 10,15,20 
K2RAG RAG4 2KW BALUN 
K2RAG RAG40 40MDIPOLE 
K2RAG RAG8080M DIPOLE 
KANTRONICS KANTERM 
KENWOOD SMC30 
KENWOOD SMC31 
KETSU5 ENCODER 
KETSU6 ENCODER 
LARSEN KG144 
LARSEN KG144PL 
LARSEN AD2/70 
LARSEN KD14142HW 
MFJ 250 1KWWET 
MFJ 260 300W DRY 
MFJ 1286 GREY LINE ADV. 
NYE 020001 LOW PASSFILT. 
NYE 404002OSCIL.W/KEY 
VAN GORDEN G5RV 
YAESU FN01O BATTERY 
YAESU MH12A2B 
YAESU MH18A2B 




UNDER $75 

AUNCO ELH230G 2M AMP 72 

ASTRON RS10A PWR SPLY 61 

ASTRON RS12APWR SPLY 71 

B&W ASW60LSWL ANT 66 

BENCHER BY1 BLACK 54 

BENCHER BY2 CHROME 66 

ICOM BP5 BATTERY 65 

ICOM EX243 KEYER 64 

ICOM FL32 CW FILTER 69 

ICOM RC11 OR RC12 70 

KENWOOD HS5 70 

MFJ 931 GRND TUNER 73 

SHURE444D DESK MIC 59 

YAESU FNB4 OR FNB4A 64 

YAESU FNB12 BATTERY 59 

YAESU FTS12 ENCODER 61 

UNDER $100 

ALINCO ELH230D 2M AMP 89 

ASTRON RS12M 92 

ASTRON RS20A PWR SPLY 91 

B&W AS80 SOM DIPOLE 94 

CUSHCRAFT A743 84 

CUSHCRAFT A744 84 

CUSHCRAFT 215WB 83 

HYGAIN 40M KIT EXP.14 99 

ICOM BC35 CHARGER 79 

ICOM BP7 OR BP8 79 

ICOM GC5 24HR WORLD CLK 79 

ICOM SM8 DESK MIC 89 

MFJ 482B MEMORY KEYER 91 

MFJ 941D TUNER 92 

SANGEAN ATS801 RECVR. 89 

SONY AN1 ACTIVE ANTENNA 79 

TELEX PROCOM250 72 

CALL FOR PACKAGE 
DEALS 


UNDER $150 

ALLIANCE HD73 ROTOR 
ALINCO ELH260D 2M AMP 
UNIDEN 55XL SCANNER 
BUTTERNUT HF6VX 
DIAWA LA2065R 2M AMP 
HYGAIN 18AVT/WB 
ICOM SM10 DESK MIC 
MFJ 1270B PACKET 
YAESU MD1B8 DESK MIC 
YAESU SU726 

UNDER $200 

CUSHCRAFT AP8 HF VERT. 
DOCKING BOOSTERWP20 
HYGAIN 105BAS 10M BEAM 
HYGAIN CD45II ROTOR 
ICOM FL44A SSB FILTER 
ICOM PS15 PWR SUPPLY 
KENWOOD AT130 TUNER 
KENWOOD PS430S 
MFJ1274 PACKET 
SANGEAN ATS803 RCVR 
UNIDEN 70XLT SCANNER 


UNDER $250 

CUSHCRAFT A3 HF BEAM 
CUSHCRAFT R4 HF VERT. 
DIAWA CNW419 TUNER 
HEATHKIT HK21 PACKET 
KENWOOD TH31BT 220 HH 
MFJ 1278 ALL MODE TNC 
SONY 2003 SWL RECEIVER 
YAESU 6M736 6M MODULE 


New Hampshire 
New Store Location 


UNDER $300 

ALINCO ALR72T 26! 

ALINCO DJI 00T2M HH 26! 
DOCK BOOST. WP727DX 29! 
HYGAIN 155BAS 26! 

HYGAIN HAMIV ROTOR 29' 
ICOM 03AT 220MHz HH 26! 
ICOM U2AT2M HANDY 28f 

ICOM U4AT 440MHz HH 29! 
KANTRONICS KAM 28' 

KENWOOD TH205AT Ct 

KENWOOD TH25AT Ct 

MFJ 989 3KW TUNER 29! 

SONY SW1S RECEIVER 28' 
UNIDEN 200XLT SCANNER 29! 
UNIDEN 760XLT SCANNER 29! 
YAESU FT23R 2M HANDY 25! 
YAESU FT23R/TT 2M HH 28! 
YAESU FT33R 220MHz HH 29! 
YAESU FT73R 440MHz HH 26! 

PACKAGE 

DEALS 

YAESU 

FT-726R 
OSCAR SPECIAL 
$1079.95 

includes 

FT726R 2m Transceiver 
MH1B8 Hand Mic 
430 MHz UHF Module 
SU726 Dupl;ex Unit 
UPS Brown Shipping 

MFJ 1278 
$244.95 

includes 
MFJ 1278 TNC 
1284 Starter Package 
UPS Brown Shipping 

w 

TIN-TEC 

PARAGON 

$2245.00 

includes 
585 Paragon 
961 Power Supply 
705 Desk Mic 
UPS Brown Shipping 


Orders & Quotes Toll Free 800-444-4799 


Prices art subject to change without notice or obligation 



New Fall1988 Buyers 
Guide/Catalog 
Avallable-Send $1 


EGE VIRGINIA 

14803 Build America Drive, Bldg B 
Woodbridge, Virginia 22191 
Information: (703) 643-1063 
Service Dept: (703) 494-8750 
Fax: (703) 494-3679 


EGE NEW ENGLAND 

224 N. Broadway 
Salem, New Hamshire 03079 
New England (NH Included) 
Toll Free: 800-444-0047 




rtew cngianu jnn muiuueuj Our Associate store: 
Toll Free: 800-444-0047 Lacombe Distributors 

Info & Service: (603) 898-3750 Road 

Lacombe, Louisiana 70445 


Store Hours: M-F10-6; Sat: 10-4 Store Hours: MTuWF: 10-5 Phone:(S04)882-5355 


Order Hours: M - F 9-6, Sat: 10-2 


Th: 12-8; Sat: 10-4 








shipping and one year warranty apply 












































if PMM M * * * SUPER COMSHACK 64*** 


> CONSULTING 

Programable Repeater Controller/HF & VHF Remotes/Autopatch/CW Practice 
Rotor Control/Voice Meters/Paging/User Log ging/Unli mited Vocabulary/Packet BBS 

I III -4* Set up your own personal or 

Dual Bander; \ club repeater with any Dual 

rnMMrmnnr . - K e P“ ttr or Simple* a/ band radio from your home or 

FT757, 767,980 _I ■■ 0 ' CO oo5- 0 -5- n -35c~3onDB ■ [ 1 \ A/ club site. Delete any user's *c- 

TS440j 940| 140 I D nnnnnnonaornn™ ® I mmm I cess code without affecting 

others. The CS64S now has 
the most advanced control 
features available at anv Drice! 


IC735,761 


mmm 

r 11 



otor Control 



Super Comshack 64 

Model CS64S $349.95 + $4.00 


shipping USA; inch pre-wired, tested 
computer interface, disk, cables & 
manual (simplex version on request 



I MINI C.A.T. COMPUTER CONTROL FT-727RM 12 VOlt C64 SWITCHER 


Programs and Scans Ham/General coverage. Converts 
H.T. into a powerful 100 ch. scanner & programs all 
j data for field use! Digital "S" meter comment fields; 

Vaesu auto resume & delay; lockouts 

1 FT72 7R ‘Loads & programs all FT-727R 

OR ^^q^ ~)P arameter * * n * e ** that 15 sec. 
DQonooooooocadfaSB ' m ‘Includes hardware & disk for C64 

■ □nonnor.nocnocw 

"ggggggggllglr - or ibm . Model 727 $39.95 


oooaoaoocoocooD 

B ioaoooocoooooo 

dodouuqcuuuuuh 

OODOOOOOOODDOD 


•Power C64 & 1541 m 

•70Khz 75% effedent JjtfCT ,A 
•Outputs 5v.@2A & ,2v J 

9 VAC® 60Ilz | HU” jdJ 
•Crystal time base IMJ* 

•Plugs into C64 |l # O T0C64 

MODEL DCPS.$119.95 



Touchtone 4 Digit Decoder 


Program your computer in basic to decode multidigit "strings 
sound alarms, observe codes, includes basic program for 
C64 V1C20;128; IBM. A must for repcaters"Decode-A-Pad" 

works on all computers Model DAP $ 89.95 


Audio Blaster 


IC02;04; 2AT; U16;FT727R;209;23;73 
Module installs inside the radio in 15 Min. Boost audio 
to 1 wattl lx>w standby drain/Corrects low audio/ 
1000's of happy users. Minature audio amplifier 

Used by Police. Fire, Emergency, adds 40 dB gain! 
for all H.T's when it needs to be LOUD! 

^FbTs) Model ABlS-$ 22.95 



*TSDQ Decoder A QUAD Optio 


*+8 to +20 V. supply; low power drair 
•Field prog, jumpers; 50,000 codes 
•Momentary & Latching: DPDT relay 
•Wrong dig. reset;LED’sdigits+latch 
•24 Pin Conn, hook up & Expansion 
''Quad adds (4) DPDT 2A. Relays & 
individual 3 to 5 Digit on/off code! 
A Status outputs; wired & tested 

TSDQ $79.95 QUAD $99.9 




♦ENGINEERING CONSULTING* 583 CANDLEWOOD ST.* BREA, CA. 92621 

I MASTERCARD ** VISA** CA. RES. ADD 6%** TEL :(714) 671-2009 













































































































product 


REVIEW 


Cushcraft R4 vertical 
antenna 

The Cushcraft R4 vertical antenna is a newly 
designed version of the popular R3 model. Like 
the R3, the R4 is a half-wave no-radial design 
which covers 20, 15, and 10 meters. Unlike the 
R3, the R4 adds 12 meters to its frequency cover¬ 
age, and eliminates motorized tuning in favor of 
a network which provides fully automatic fre¬ 
quency selection. Physically, the R4 is 18-feet 
long and approximately the same weight as its 
predecessor. (All hardware is stainless steel. I The 
R4 also looks different, sporting newer style 
traps, a capacitive hat, and 4-foot decoupling 
radials at the base. Maximum power rating is 
1800 watts PEP. 

Assembly 

I found the R4 easy to assemble. Cushcraft's 
step-by-step instruction sheet was visual, show¬ 
ing the path of least resistance to final set-up 
without wasting a lot of words. For tools, I used 
a straight-blade screwdriver, a small wrench, and 
a steel measuring tape. The only assembly oper¬ 
ation requiring patience was the decoupling 
radial bracket, a 4-piece affair held together by 
12 screws. The rest of the job was easy. The 
most critical part of the antenna, a section lined 
with traps and stubs, comes fully pre-assembled 
from the factory. Only three simple measure¬ 
ments were needed during final assembly to 
"tune" the antenna. 

Installation 

The R4 is especially suited to places where 
installing a beam or horizontal dipole would be 
difficult or visually unacceptable. The antenna 
is very light in weight (8 lbs.), with only 1.4 
square feet of wind-loading surface. Thus, I was 
able to mount mine on top of a 10-foot TV-mast 
pipe and clamp it to the chimney with Radio 
Shack® ratchet mounts. No guys were needed. 
When mounting on a small-diameter mast, check 
to make sure the end of the pipe doesn't extend 
past the mounting sleeve and up into the R4's 
fiber glass base insulator, since this will detune 
the antenna. Also, when connecting feedline, 
use the silicon sealer provided in the hardware 
pack. Without this, the aluminum UHF connec¬ 
tor will eventually corrode, making it impossi¬ 
ble to disconnect the coax! Finally, try to mount 


the antenna up in the clear. The manual warns 
that close proximity to trees, buildings, feedlines, 
etc., will upset tuning and degrade performance. 

Because the R4 is so easy to assemble and 
erect, I think it would make a great antenna for 
portable installations. It quickly breaks into two 
or three sections for transport, and the 
decoupling radials (four indestructible mobile- 
type whips) remove in seconds. Add a telescop¬ 
ing 18-foot mast, and you could be motor-home 
portable from almost any location! 

Performance 

The R4 is much simpler to use than the R3, 
since there are no remote-tuning adjustments to 
deal with. Band switching is fully automatic. You 
simply plug in the antenna, and operate. 

I conducted my first on-air tests on 20 meters 
— the band most likely to show any compromise 
in performance. To keep things interesting, I 
used relatively low power (a Ten-tec Argosy, 50- 
watt PEP). I also placed a 20-meter dipole at 55 
feet on-line for signal-strength comparisons. My 
prediction was that the 32-foot dipole would sig¬ 
nificantly outperform the 18-foot R4 — which 
had the additional handicap of being parked 
down between the trees on a single-story roof. 
However, I was in for a pleasant surprise! After 
several QSOs, I found both antennas generally 
performed within one S-unit of each other. While 
this in no way constitutes reliable "antenna 
range" testing, it did convince me that any com¬ 
promise in the R4's performance due to its 
shorter length is minor, and possibly offset by 
a more favorable TOA. 

Performance on the other bands was equally 
impressive. For example, I called CQ on a 
seemingly-dead 15-meter band, and was 
answered by F5GT, who gave me a 579 report. 
At noon, 10-meters yielded several good reports 
from South America. 

Next, I ran SWR curves to see how closely 
this particular antenna, assembled on a picnic 
table and installed at my less-than-perfect loca¬ 
tion, matched those provided by Cushcraft. On 
all bands, I obtained readings of 1.2:1 or better 
at the point of resonance, with readings below 
2:1 at the band edges However, not all mini¬ 
mum SWR points landed where Cushcraft 
predicted they would — or in my favorite band 
segments. Although it will probably have little 
impact on actual performance, one day I plan 
to indulge my compulsion to tweak things just 
a bit closer. 

Conclusion 

Overall, I found the Cushcraft R4 easy to 
assemble and install. It's also easy to look at. 
For those reasons alone, I think it would make 
a great antenna for apartment, condo, motor- 
home, or portable use. But, beyond that, I was 
especially impressed with how well it worked. 

I think the R4 is a winner and I can recommend it. 

K1BQT 


DRSI PC*Packet Adapter 
and software 

In twenty years, we'll look back at the '80s as 
the decade of the computer. Oh sure, they were 
available earlier, but they were more a curiosity 
and had limited capacity. Today there's a wealth 
of different machines available and you can pick 
and choose. 

One of the most popular computer designs is 
the IBM PC and its various clones. Prices range 
from less than $800 for a basic 8088 machine to 

— well the sky’s the limit. 

Another revolution has occurred in the Ama¬ 
teur field of digital communications. CW and 
RTTY have been around for years. But Packet 
Radio (computer to computer communications) 
has exploded and shows no sign of abating. It 
was only logical that, sooner or later, someone 
would mix the two technologies together and 
come up with a product that includes all the 
benefits and none of the limitations. One of the 
biggest complaints many packet users express 
is that when operating in packet mode, their 
machine could do nothing else. However, the 
PC Packet Adapter and controller software can 
be turned on and then run in a background 
mode, freeing you to do whatever else you want 

— without disconnecting from packet. This 
"running in the background mode" is what dis¬ 
tinguishes the PCPA from other packet units. 

DRSI's PC Packet Adapter is a plug-in, state- 
of-the-art, dual-port communications adapter 
card for the PC/clone computer. The PCPA has 
a 1200-baud modem for standard VHF/UHF 
packet operation. It connects directly to your 
radio through a DB-9 connector. The second 
port can be configured for either RS-232 or TTL 
level outputs. You can use the second port for 
either a HF modem or connection to a high¬ 
speed RF modem, among other possibilities. 

The PCPA uses a 8530 serial communications 
controller running at just a hair under 5 MHz. 
It has flexible addressing and interrupt provi¬ 
sions. The "guts" of the PCPA include a com¬ 
plete 1200-baud modem on a single chip, con¬ 
trolled by the serial communications controller. 

Installation is quick and simple. Disconnect all 
cables, open the computer, install the board, 
make up a cable to connect the radio to the TNC, 
put the computer back together and you're 
done. Total time—15 minutes. The toughest part 
of the job is wiring the cables; DB-9s are awfully 
small for my big hands. (Pre-made cables are 
also available from DRSI.) 

The key to the PCPA is the controller's soft¬ 
ware. The review unit arrived with version 1.0 
software. DRSI has since released version 1.2. 
The program can handle up to 4 connections 
simultaneously using either version 1 or 2 AX.25 
protocol. You'll be interested to know that the 
software can run both ports at the same time 

(continued on page 701 
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DECODING 

DATA SIGNALS 

By James A. Sanford, WB4GCS, 20 Glen Forest Drive, Hampton, Virginia 23669 


Algorithm improves 
teletype™ performance 
in noisy environment 

I ncreasing numbers of Amateurs are involved in 
data communications. On VHF, many hams use fm 
transmitters to broadcast via Audio Frequency Shift 
Keying (AFSK). Direct FS K is the normal mode of trans¬ 
mission on hf. 

In the absence of f m, hf data transmission is particu¬ 
larly sensitive to noise — especially at the higher data 
rates. Packet radio, even with its automatic error correc¬ 
tion, is affected by high noise sensitivity. This results in 
frequent retransmission of packets, slowing the data 
transmission rate. Packet ensures the information will 
be correctly received eventually. I thought it was possi¬ 
ble to do better and looked into ways to minimize this 
sensitivity. 

hardware fixes 

An obvious way to improve noise rejection is to modify 
the hardware used to convert audio signals into pulses 
for the computer or TTY. Line A of fig. 1 shows the 
pulses transmitted to send the letter "R" in Baudot. Fig¬ 
ure 2 is a block diagram of a typical demodulator, simi¬ 
lar to the ST-5 or the demodulator used in the PK-232. 
It consists of a limiter followed by a bandpass filter that 
removes all signals above and below the mark and space 
tones. A linear discriminator converts the frequency shift 
information to varying dc levels. The "slicer", a high- 
gain comparator, converts the discriminator output 
levels to discrete pulses which can be used to key a TTY 
or computer. The circuit is vulnerable to interference 
from spurious signals between the mark and space fre¬ 
quencies. 

Figure 3 shows an improved demodulator. It uses 
separate filters to select the distinct mark and space fre¬ 
quencies, reducing the vulnerability to spurious signals 


and improving the signal to noise ratio. Other hardware 
improvements are possible but difficult, so I turned to 
improving the computer. 

software solutions 

The flow chart in fig. 4 shows how computer pro¬ 
grams convert serial data to parallel information for stor¬ 
age and display. The input line is sampled at a rate that 
is a multiple of the bit rate. For this example. I've cho¬ 
sen a factor of 7. The computer samples the input for a 
start pulse. If one is present, the computer waits for one- 
half of the bit time and samples again. If the start bit is 
still there, the computer accepts this as a valid start pulse 
rather than noise. Delaying half a bit time puts the sam¬ 
ple window near the center of each bit. The computer 
now delays a whole bit time and samples the input line 
for the first bit. After another full bit time delay, the com¬ 
puter gets the next bit. This continues until the last bit 
has been received and the entire character has been 
assembled. The character is now placed in a buffer to be 
stored, processed, or displayed. In fig. 1, line B shows 
the sample window. It is shown as a spike because it is 
so much shorter than the bit time (typically a few 
microseconds). Line C shows the data as the computer 
receives it — displaced by one-half bit time. The original 
pulse relationships and timing are maintained despite the 
delay. This sampling method resembles that used by 
hardware serial to parallel converters (ACIAs) like the 
6551 and 6850. 

In a noise-free system, the pulses emerging from the 
demodulator are identical to the original. In a noisy 
environment, the demodulator's discriminator contains 
noise which can corrupt the slicer's output (even though 
it's low-pass filtered). Line G of fig. 1 shows the slicer 
output, and line H shows what the computer sees — an 
incorrect character which occurs because the computer 
looks at such a small window of the total bit time. A sin¬ 
gle noise pulse can corrupt the data, even though most 
of the bit is intact. Most Amateur systems waste time 
between samples; it is possible to use this time to make 
the computer smarter. 
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Waveform renditions of the letter "R" at various system locations. 


FIGURE 1 










FIGURE 2 
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Typical RTTY demodulator. 


FIGURE 3 
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Improved RTTY demodulator. 


Monitor More With the New Universal M-7000! 



If you arc monitoring only voice shortwave stations, you arc missing half the 
action! Thousands of shortwave stations transmit in non-voicc modes such as 
Morse axle, various forms of radiotclctypc (RTTY) and facsimile (FAX). The 
Universal M-7000 will permit you locasily intercept and decode these transmis¬ 
sions. Simple connections to your shortwave receiver and video monitor will 
enable you to monitor with the most sophisticated surveillance decoder 
available. No computer is required. See the world of shortwave excitement you 
have been missing. Requires 115 or 230 VAC. Six month limited warranty. 


Partial List of Modes & Features 


♦ Morse Code (CW) 

♦ Regular Baudot RTTY 

♦ Variable Speed Baudot 

♦ Bit Inverted Baudot 

♦ ASCII Low Speed 

♦ ASCII High Speed 

♦ ASCII Variable Speed 

♦ Sitor Mode A (ARQ) 

♦ Sitor Mode B (FEC) 

♦ Autor 

♦ ARQ 2*4 chan. (TDM) 

♦ VFI' Modes (TDM) 


♦ Speed Readout 

♦ 4 TTY Alphabets 

♦ Ten Memories 

♦ Automatic Tuning 

♦ Video Squelch 

♦ Audio Squelch 

♦ Split Screen ARQ 

♦ Self Diagnostics 

♦ Screen Print 

♦ Screen Saver 

♦ Input Gain Control 

♦ MSI. UOS, ATC 


♦ Russian 3rd Shift Cyrillic* User Program- 

♦ Facsimile (I-'AX) AM mablc Scl Cals 

♦ facsimile (PAX) PM ♦ Serial & Parallel 

♦ Packet AX.25 Printer Ports 

♦ Literal Mode * Remote Tcnninal 

♦ Databit Mode Operation 

♦ Diversity Reception ♦ Direct Hntry of 

♦ Dual Metering Baud & Shift 

♦ l.ow Tone & High Tone ♦Auto-Start 

♦ Variable & Standard Shift 
•0- Option: Real Time Clock 

♦ Option: Video Display of pacsimilc (PAX) 

♦ Option: Rack Mounting Brackets (For 19") 


• FULL CATALOG AVAILABLE • 

Universal M-7000 Introductory Pricing: 

. Stan.tar.l M.7IKX) . S 999.00 

Universal Radio 

Universal offers a comprehensive shortwave cata¬ 
log covering all types of shortwave monitoring 
equipment including receivers, antennas, RTTY 
and PAX equipment plus books and accessories. 
Send SI (refundable) to receive your copy today. 

■ With Real Time Clock Option . 

■ With Video PAX Out ion. 

Wiih Clock & Video FAX Option 

SI 059.00 
. SI089.00 
. SI 129.00 

S 11.00 

1280 Aida Dr. Dept. H 
Reynoldsburg, OH 43068 
Toll Free: 800 431-3939 

IlfOVCViu... Serving 'Radio ‘Enthusiasts Since 1942 

In Ohio: 614 866-4267 
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HtMthkil j-soqi 


FREE 

Catalog 


Personal Weather Station 


The ID-5001 features: • High accuracy digital 
barometer • Display of indoor and outdoor 
temperatures • Push-button display of minimum and 
maximum leadings • 32-point wind direction 
resolution • Display of indoor and outdoor relative 
humidity • Digital clock/calendar and much more! 

Attractive enough to display in your home, the 
Advanced Weather Computer is just one of many 
exciting products in the Heathkit catalog. You'll 
discover 108 color pages packed full of electronic 
products in kit and assembled form including TVs, 
VCRs, computers, test instruments, as well as our 
new high-tech audio line. 

The ID-5001 and all our other fine electronic 
products can be found in our FREE Heathkit catalog. 
For your copy, call 24 hours a day TOLL FREE: 


Don't let the weather catch you offguard. Plan 
your activities using the precision-crafted Heathkit ’ 
ID-5001 Advanced Weather Computer. 

Powerful enough for commercial use, the 
ID-5001 s striking cobalt blue liquid crystal display 
indicates wind speed, humidity, rainfall, high and 
low temperatures, and more. You'll find at your 
fingertips everything you need to keep you up-to-date 
on changing climate conditions. 

The Advanced Weather Computer is an 
intelligent system, sounding alarms whenever 
threatening weather 
■ approaches. In addition, the 

: 

instrument known which 
automatically averages 
wind speed and direction 
■ to FAA/NWS standards 
and gives true values for 
wind speed and wind 
direction. 


1-800-44-HEATH 


Includes precision wind 
sensor assembly. 


Heath Company ■ 


■HI 


A subsidiary of Zenith Electronic* Corporation 


CL-797H1 







• NEW IBM Fax Screen 
Display Program Available 

• Transmit/Rcceivc on Six Modes 

• CW/RTTY/ASC1I/ 
AMTOR/Packct/FAX 

• IBM and Commodore, 
terminal programs available 

• Radio Ports for HF and VHF 

In Stock for Quick Delivery 
Free Shipment 


KENWOOD 

TM-721A DUAL BANDER 

2MTR 70cm 

45w 35w 

EXTENDED RECEIVING 
RANGE (2 m) 


TM-621A DUAL BANDER 

2 MTR 220MHz 

45w 25w 

AUTOMATIC OFFSET 

CALL FOR LOW, 

LOW PRICE 


Contemporary design, 
quality and a 5 year warranty 
on parts and labor 
6 months on the RF Final transistors 

All amplifiers have GaAsFET receive 
pre-amps and nigh SWR shutdown protection 


TITAN 425 

• Pair3CX800A7 • External Power Supply 
■ F^rtormance at legal limit 

• 3MSQSK. 16 to 22 MH; • Assures'LoalAlong 

• With authorized modification through 29 999 MHz 

IN STOCK NOW! FREE SHIPMENT! 


tlHIHUMli'l 


Advanced 

Electronic 

Applications 


PK-232 Multi-mode 
Data Controller 


MA-550* 

55 TU8ULAR TOWER 

*436*SALE! $999 

• Handles 10 sq ft at 50 mph 
• Pleases neighbors with 
tubular streamlined loo* 


*TX-455 

55 FREESTANDING 
CRANK UP 

• Handles 18 sq ft at 50 mph 

• No guying required 

• Extra-sfrengih Construction 
. • Can add raising and motor 

drive accessories », 


TOWERS RATED TO ElA SPECIFICATIONS 

OTHER MODELS AT GREAT PRICES 
IN STOCK FOR QUICK DELIVERY 


PARAGON 585 

• Ten-Tec OSKcw. real FSK and sideband audio 

• Select any filter in any mode 

• TX160 through 10 meters • All mode supenority 

• RX100 kHzto 30MHz • A premier HF rig 


^i295'S1159.95 DELIVERED IN U S. 




K 


SIlW 


Stock 


Now 


Brands 


All 


Major 


in 


CALL TOLL FREE ' 800 ' 854 ’ 6046 

V/n LL I V/ LL I fiLLi inside California call stores 


OUTSIDE 

CALIFORNIA 


direct 


Toll Irte including Hawaii. Phone Hrs: 7:00 am to 5 30 pm Pacific Time. California. Arizona and Georgia customers call or visit nearest store. 
California, Arizona and Georgia residents please add sales las Prices, specifications, descriptions sublet! to change without notice. 


SALE! $629 


INDICATORI 


• Detailed illuminated map shows time, time 
/one. sun position and day of the weok at a 
glance lor any place m the world 

• Continuously moving - areas ot day and night 
change as you watch 

• Mount* easily on a wall St/e 34Vx22V 




MA-40 

40‘ TUBULAR TOWER 


STORE BUYING POWER 


iwr 

TEN-TEC 
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Tell 'em you saw it in HAM RADIOI 
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STORE BUYING POWER 



ICOM IC-781 



HF SUPERIOR GRADE 
TRANSCEIVER 

SALE! CALL FOR PRICE 


O _ . . A Models 25W 
I \J M H Models 100 W 

IC-275A/275H, 138-174 MHZ 

IC-375A, 220 

IC-475A/475H, 430-450 MHz 


THE ULTIMATE 
150 W, ALL BAND 
HF TRANSCEIVER 

GREAT PRICE! 


NOW! RAPID DELIVERIES 


YOU CAN OPERATE SIX BANOS 
WITH ONE CONTROLLER! 

2 MTR 26/4&W, 440 MHz 10 MTR. 6 MTR. 
220 MHz & 1.2 GHz 10 MEMORIES 

ARE YOU READY FOR 
1.2 GHz OPERATION? 


FROM STORE NEAREST YOU 




100 W. 100 KHz-30 MHz 
Dual VFO Receiver 

CALL FOR LOW, LOW PRICE 


IC-02AT IC-2AT 2MTR 
IC-03AT IC-3AT 220 MHz 
IC-04AT IC-4AT 440 MHz 


?COM 

IC-38A/TT* 220 MHz 

(Recent FCC changes DID NOT effect 
normal 220 MHz FM operating 
frequencies) 


‘Includes 

touchtone 

mike 


SALE 329.95 


/» 

£ • 
ie9 


All Major Brands in Stock Now! 


Bob Ferrero W6RJ 

President 

Jim Rafferty N6RJ 

VP So Cant Div 
Anaheim Mgr 


ANAHEIM, CA 92801 

?6?0W La Palma 

(7141 761 3033 .213) 860 2040 

Between Oisneyiand & 

Knotts Berry Farm 

ATLANTA. GA 30340 

6071 Buford Hwy 
.4041 263 0700 
Larry Mgr WD4AGW 
Doravilft 1 mi north ot 178$ 


BURLINGAME. CA 94010 

999 Howard Ave 
• 415) 342 5757 
George Mgr WB6DSV 
5 miles south on 101 trom SfO 

OAKLAND. CA 94806 

2210 Livingston St 
(415* 534-5757 
Al Mgr WA6SYK 
l7N Slh Ave 17S 16 th Ave 


PHOENIX. AZ 85015 

1702 W CamelbacH Rd 

(602) 24? 3515 

Bob Mqr K7R0H 

Fast of Hwy 17 

SAN DIEGO. CA 92123 

6375 Kearny Villa Rd 

(619) 560 4900 

tom Mgr KM6K 

Hwy 163 & Claremont Mesa B>vd 


VAN NUYS. CA 91411 

6265 Sepulveda Blvd 
•818) 988 221? 

Al Mqr K6YRA 
San 0n*go Fwy 
at Victory Blvd 

STORE HOURS 
10 AM-5:30 PM 
CLOSED SUNDAYS 


Wdk'k 


PAM TOM FRFF(B°°) 854-6046 

UM LL I v LL rrlLL inside CALIFORNIA call stores t 


OUTSIDE 

CALIFORNIA I V2LL I n ft _inside California call stores direct_ 

Toll tree including Hawaii Phone Hrs 7 00 am to 5:30 p m Pacific Time California. Arizona and Georgia customers call or visit nearest store 


California. Arizona and Georgia residents please add sales tan Prices specifications descriptions subject to change without notice 
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SYMBOL OF ENGINEERING INTEGRITY. . .QUALITY 
WORKMANSHIP. . RELIABLE LONG-LIFE PERFORMANCE 




■1 • 

_ 

! 1 1 i 

!3S 


AL-84 

LINEAR 

AMPLIFIER 


The Ameritron Al-84 is on economical amplifier using four 
6MJ6 tubes to develop 400 watts output on CW and 600 
watts PEP on SSB from 160 through 15 meters Drive required 
is 70 w typical. lOO w max The passive input network 
presents a low SWR input to the exciter Power input is 900 
watts The AL 84 is an excellent back up portable or 
beginner s amplifier 


AL-80A LINEAR AMPLIFIER 

The AL-SOA will provide a signal output that I$ within 1/2 "S" unit 
ot the signal output of the most expensive amplifier on the 
market—and at much lower cost. 

The Ameritron AL-80A combines tne economical 3-5002 with a 
heavy duty tank circuit to achieve nearly 70% efficiency from 160 
to 15 meters It has wide frequency coverage for MARS and other 
authorized services Typical drive is 85 watts to give over lOOO watts 
PEP SSB and 850 watts CW RF output A new Pi-L output circuit for 
80 and 160 gives full band coverage and exceptionally smooth 
tuning 

Size 15V? "D x 14"W x 8 'H Wgt 52 lbs 


AL-1200 LINEAR AMPLIFIER 

3CX1200 TUBE 

Full legal output with lOO watts drive 

AL-1500 LINEAR AMPLIFIER 

8877 TUBE 

Full legal output with 65 watts drive 

The cooling system m both amplifiers keeps the 
tube safely below the manufacturers ratings even 
when operating at 1500 watts output with a steody 
carrier The filament supply has inrush current limiting 
to insure maximum tube life 

Size 18V? "D x 17 W x 10"H Wgt 77 lbs 


ATR-15 TUNER 

The Ameritron ATR-15 is a 

1500 watt "T" network tuner 
that covers 18 through 30 MHz 
in lO dedicated bands Handles 
fun legal power on oil amateur 
bands above 18 MHz 


Five outputs are selected from a heavy duty antenna switch 
allowing the rapid choice of three coaxial lines, one single 
terminal feed or a bolanced Output An internal balun pro¬ 
vides 11 or 41 ratios (user selectable) on the balanced output 
terminals 

A peak reading wattmeter and SWR bridge is standard in the 
ATR-15 It accurately reads envelope powers up to 2KW 



Size ll’/j W x 6 H x 12V? D Wgt 24 lbs 


RCS-4 

FOR CONVENIENT 
INSTALLATION 


Size 6' H x 13V* W x 16 D Wgt 14 lbs 


Remote COAX Switches 


RCS-8V 
FOR SPECIAL 
APPLICATIONS 


No control cable required 
Selects one of four antennas 
VSWR: under 11 to 1 from 18 to 
30 MHz 1 

Impedance: 50 ohms 
Power capability: 1500 watts 
average. 2500 watts PFP 
maximum ~ — 

Available at your dealer. Send for a catalog ot the complete AMERITRON line 



Selects up to five antennas 

Loss at 150 MHz: less than 1 dB 
VSWR: under 12 to 1 DC to 250 
MHz 

Impedance: 50 ohms 
Power capability: 5 kW below 
30 MHz. 1 kW at 150 MHz 




9805 Walford Avenue • Cleveland, Ohio 44102 
For more information: (601) 323-9715 • Technical inquiries: (216) 651-1740 















Figure 5 shows a flow chart for an improved 
algorithm. Initially, the computer takes seven samples 
per bit time, looking for a start pulse. When it detects a 
possible start bit, the computer waits two sample 
periods and takes another sample. (The delay prevents 


FIGURE 4 



Serial to parallel decoding algorithm. 
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Make the 

most of your 

general 

coverage 

transceiver 

with 

Monitoring 
Times ! 



Every month Monitoring Times brings 
everything you need to make the most 
of your general coverage transceiver: 
the latest information on international 
broadcasting schedules, frequency 
listings, international DX reports, 
propagation charts, and tips on how to 
hear the rare stations. Monitoring 
Times also keeps you up to date on 
government, military, police and fire 
networks, as well as tips on monitor¬ 
ing everything from air-to-ground and 
ship-to-shore signals to radioteletype, 
facsimile and space communications. 

ORDER YOUR SUBSCRIP¬ 
TION TODAY before another issue 
goes by. In the U.S.. 1 year, $18; 
foreign and Canada. 1 year. $26. For 
a sample issue, send$2 (foreign, send 
5 IRCs). For MCA/ISA orders ($15 
minimum), call 1-704-837-9200. 

Monitoring Times 

Your mUhoritutive sourre, 
n<m month. 

is 143 

P.O. Box 98 A 
Brasstown, N.C. 28902 
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] FIGURE 6 

00100 

00115 »S«A«T DEMODULATION ALGORITUI • 

00105 ‘THIS INTERRUPT R0UTM 

IS DESIGNED • 

00135 ♦ TO BE CflLLED 21 TINES PER BIT TINE • 

00145 • IT ASSEMBLES THE RECEIVED CHARACTER • 

00155 » AND STORES IT IN A BUFFER. BETWEEN ‘ 

00165 ‘INTERRRUPTS. Tt€ MAIN PR06RAN CAN GET • 

00175 tTIC CHARACTER 

AND DISPLAY IT. NOTE • 

00185 • THAI A BAUDOT CHARACTER HILL BE • 

00195 »AS SENT, AND LEFT JUSTIFIED. THE NAN * 

00205 ‘PROGRAM NUST SHIFT THE CHARACTER INTO • 

00206 »THE LSB’S AND TRANSLATE TO ASCII FOR • 

00207 ‘STORAGE. (USE A TRANSLATION TABLE. I • 

00208 ‘COPYRIGHT 1987 BY JANES A. SANFORD « 

00209 * UB4GCS/NNN0HDF 

• 

00220 




00221 ‘WRITTEN IN 6809 ASSENBlY LANGUAGE • 

00222 ‘INCOMING DATA RECEIVED AT 1FF22, BIT 0‘ 

00250 




00300 S21N 

EQU 

tioo 


00310 SZ0UT 

EDU 

4100 


00360 BITS 

RMB 

1 

B1TS/MGRD INCLUDING SIARUSTOP 

00380 RXCTR 

SMB 

1 

BITS RCVD 

00381 RBTSTR 

RNb 

1 

ST0RA6E FOR ACCUMULATED BITS 

00386 RHITS 

HMB 

1 

STORAGE FOR NUMBER OF SAMPUS 

00390 TXCKS 

RNB 

1 

TIME5 PULSE CFCCKED 

00400 RXCKS 

m 

1 

TINES PULSE CHECKED 

0045C' XTNP 

RNB 

1 

TENP STORAGE FOR TX CHAR 

0046*7 RTHP 

RNB 

1 

TENP STORAGE FOR RI CHAR 

00470 




00480 ONXTI 

m 

2 

PTR FOR NEXT CHAR INTO OUT BUFFER 

00490 ONXTQ 

RNB 

2 

PTR FOR NEXT CHAR FROM BUFFER TO 5END 

00500 INXTI 

RNB 

2 

PTR FOR NEXT RCVD CHPR TO BE STORED 

00510 1NXTQ 

RNB 

2 

PTR FOR NEXT RCVD CHAR TO BE SHOWN 

00550 




00551 




02600 

TITLE 

INTERRUPT HANDLER 

02610 FIRQ 

PSHS 

B 


03215 RFIRQ 

LDB 

RXCTR 

SEE IF RECEIVING ALREADY 

03220 

BEQ 

RFNDSr 

NO, GO LOOK FOR START BIT 

03225 

DEC 

RXCKS 

YES 

03230 

BEQ 

RUPDT 


03235 

LBRA 

RI DON 


03240 




03245 RFNDST 




03250 

TST 

RICKS 

IE 0, LOOKING FOR FIRST HIN! OF START BIT 

03255 

BEQ 

FSTRTI 


03260 

DEC 

RXCKS 

ALREADY INTO IT; DECK DELAY 

03265 

IBNE 

RIDON 

STILL HAII1NG 

03270 

LDB 

4FF22 

GET IT 

03275 

RORB 



03280 

BC5 

RSTRT2 


03285 

INC 

RBTSTR 

UPDATE COUNTER 

03290 RSTRT2 

iw. 

RHITS 

UPDATE NUMBER OF 5AMPLES 

03295 

LDB 

RHITS 


03300 

r.MPB 

IE. 


03305 

BED 

RSTRT3 


03310 

LDB 

•2 

NOT DONE, DELAY 

03315 

STB 

RXCKS 


03320 

LBRA 

RIDON 


03325 




03330 RSTRT3 

LDB 

RBTSTR 


03335 

TJ1PB 

If 


03340 

BLO 

NOSTRT 

NOT GOOD ENOUGH, START OVER 

03345 

LDB 

til 

DELAY INTO NEXT FRAME 

03350 

STB 

RICKS 


03355 

LDB 

BITS 

SETUP TO GET OATA 

03360 

SUBB 

•2 

ADJUST, ALREADY HAVE START BIT 

03365 

STB 

RXCTR 


03370 RSTRT4 

aR 

RHIIS 


03375 

CLR 

RBTSTR 


03380 

LBRA 

RIDON 


03385 NOSTRT 

CLR 

RXCKS 


03390 

BRA 

RSTRT4 


03395 




03400 FSTRT1 

LDB 

SFF22 


03405 

RORB 



03410 

BCS 

RIDON 

NO START BIT,EXIT 

03415 

LDB 

15 

START BIT, DELAY 

03416 

5TB 

RXCKS 


03417 

BRA 

RIDON 


03420 




03435 RUPDT 

LDB 

WF22 

GET DATA BIT 

0344*) 

RORB 


SHIFT INTO CARRY 

03445 

BCC 

RUPD1 

DATA BITS A 0 

03450 

INC 

RBTSTR 

DATA BITS A 1, COUNT IT 

03455 




03460 RUPD1 

LDB 

12 



Assembly language decoding algorithm for the 
6809 microprocessor. 
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03467 

INC 

RHITS 

03470 

LDB 

RHITS 


03475 

CHPB 

It 

6 SAMPLES YET’ 

03480 

BNE 

RIDON 

NO, DONE FOR NON 

03465 

LOB 

RBTSTR 

WE HAVE 6 SAMPLES, HON NANt WERE 

03490 RUfDc 
03495 • 

03500 • 

03505 * 

CNT'B 

•4 

IF ( 4, TIC CMP WILL CAUSE A 

BORROW, AND SET Tit C BIT IN T)€ 

CONDITION CODE REGISTER. WE'LL CALL 

THIS BIT A ZERO. 

03510 

03515 • 

6X6 

B.CC 

IF ) 4 ONES, C WILL BE CLEAR, AND 

WE'LL CALL THE BIT ft 1 

03520 

03535 • 

EORfi 

II 

THE L BIT IS THE COMPLEMENT OF Tit 

REAL DATA. SO TOGGLE THAT BIT 

NOW RESTORE REGISTERS 

03530 

EXG 

B.CC 

RTMP 

03535 

LDB 

GET THE BITS WE’VE ALREADY GOT 

03540 

RORB 


ROTATE NEW DATA BIT INTO TEMP 

03545 

STB 

RTHP 

STQRA6E 

03550 

LDB 

111 

SEIUP I0DELAY 3 SAMPLES FOR NEXT BIT 

03555 

STB 

RXCKS 


03560 

D.R 

RHITS 


03565 

CLR 

RBTSTR 

INITIALIZE COUNTERS 

03566 

DEC 

RXCTR 


03570 

BUt 

RIDON 

WF 1 RE DONE. 

03650 RSTGR 

PSHS 

X 


03660 

LDa 

1NXTI 

GET PTR 

03670 

LDB 

RIW 


03680 

CMP8 

nr) 

CK FOR ERRONEOUS END Of DATA FLAG 

03690 

bne 

RST0R1 

WHICH NA* HAVE BEEN CAUSED BY NOISE 

03700 

03710 • 

03720 • 

03730 * 

LDB 

•IFE 

IF SO. CHANGE TO tFE, WHICH WON’T AFFECT 
BAUDOT, AND WILL H&VE MINIMAL EFFECT 

ON ASCII TEXI. (NEVER INTENDED IQ IFER 
BINARY FILES IN ASCII) 

03740 RSTQR1 

STB 


TDBUFFER 

03750 

CMPX 

llNBUF*SZIN 

03760 

BNL 

RBf UP 


03770 

03780 

LDX 

IINBUF 


03790 RBFUP 

STX 

INXII 

UPDATE BUF PTR 

03800 

CMPX 

I NX TO 

THIS EXTRA ATTENTION TO BUFFER 

03810 

BNC 

RBFUP1 

MANAGEMENT IS NECESSARY TO 

03820 

LEA* 

I.X 

PREVENT NOISE INDUCED ERRATIC 

03830 

CMPX 

IINBUF *SZIN 

03840 

BLC 

RBFUP2 

BEHAVIOR DURING DISK OPERATIONS 

03850 

LDX 

IINBUF 

OR BUFFER TRANSMISSION. 

03860 RBFUP2 

STX 

INiTO 


03870 RBFlJPI 
03880 

PULS 

X 


03890 R1D0N 

03900 

PULS 

Hit 

B 



framing errors.) This pattern continues until three 
samples have been made. If two or three of the samples 
indicate that a start bit was present, a valid start is 
assumed. If not, the computer reverts to sampling each 
sample period in search of a start bit. 

When a valid start bit is detected, the computer waits 
three sample periods and makes the first sample 
in the first bit. Three samples are taken per bit, with a 
delay of two periods between stored samples. After the 
samples for each bit have been collected, it is determined 
if the bit was a zero or a one. (I've chosen a simple 
majority of samples scheme; more sophisticated 
methods are possible.) This continues until all bits have 
been received and the character is stored in the buffer. 
Line I of fig. 1 shows the revised sampling process; line 
J shows what the computer sees, given the noisy sig¬ 
nal shown in lines F and G. Line K shows how the sam¬ 
ple results are interpreted, and line L shows the results 
of the majority of samples. Line M shows the correctly 
reconstructed pulse train. Obviously, this process is not 
perfect. A long noise pulse which corrupts several sam¬ 
ples within a bit can still corrupt the entire character. 

This generic process can be enhanced in several ways. 
More samples per bit time yield greater noise immunity. 
The upper limit is determined by the amount of other 
processing your machine needs to do between samples. 


You may wish to sample five times per bit at each sam¬ 
ple period instead of every other sample period. 

Although I've demonstrated the concept using 
Baudot code, the data can be simple ASCII or any other 
serial format. As mentioned earlier, using this process 
in a packet or AMTOR system can improve throughput 
by reducing the number of error related retransmissions. 


implementation 

How do you put this to use in your system? The timing 
involved is too fast and critical for interpreted languages 
like BASIC. I used assembly language for the 6809 
microprocessor with 21 samples per bit. (See fig. 6.) A 
compiled language like C will probably work as well, 
depending on the speed of your machine and the effi¬ 
ciency of your compiler. While I don’t have the test 
equipment to make quantitative comparisons, on-the- 
air tests show that the "smart" algorithm is a noticea¬ 
ble improvement over a more conventional scheme. 

I'm interested in any results you get using this method, 
suggestions you may have for improving the technique, 
or other ways you've found to improve data copy. 
NOTE: A complete working program for the Radio 
Shack* TRS80 color computer 3 is available from the 
author for $ 15.00. It features split screen, auto capture 
buffer (SELCALL), and several Baudot speeds as well 
as 300 baud ASCII. 

Article G HAM RADIO 


HAM RADIO SHIRTS and HATS 
GREAT Holiday Gift Ideas! 


Here's a great way to say you're a HAM RADIO reader 
Get a hat with your name and call and wear your HAM 
RADIO Magazine shirt! 



Baseball Caps come in gold, blue, red 
and kelly green Please give us the name 
and call sign you want lettered on the hat 
(maximum of 6 characters per line ) 

UFBC (comes in gold, blue, red, 

kelly green) . $5.95 



HAM RADIO shirts come in two 
attractive styles The TEE shirt is 
great for general everyday use 
The HAM RADIO polo is for a 
more formal occasion Each shirt is 
made of a 50/50 blend and comes 
in either blue or red The new HAM 
RADIO logo is silk-screened in a 
vibrant yellow color on the front of 
each shirt 


Sizes Available 
S. M, L. XL 


HR-TEE B (blue) R (red). 

HR-PLO B (blue) R (red)... 

Please enclose S3 50 lo cover shipping and handling 


S 9 95 
$19 95 



RADIO BOOKSTORE 

GREENVILLE. NH 03048 (603) 878 1441 
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REVIEW 


tcontinued from page 59) 

facilitating "Gateway" station operation — VHF 
to HF digipeating. 

Version 1.2 of the controller software is greatly 
expanded and includes many of the features 
advanced packeteers are looking for. Signifi¬ 
cantly updated is the basic TNC controller. Also 
included is a Terminate and Stay Resident, TSR, 
driver and THS, a split screen full color termi¬ 
nal program. The TSR program allows you to 
run the TNC in the "background" while running 
other PC programs. TSR also has a user acces- 
able programming interface should you want to 
customize the program. THS includes pop-up 
windows for menus and support functions, scroll 
buffer, ASCII file transfers, connect directory, 
message storage and printer support. A more 
complete description is beyond the scope of this 
review. Also included is Packet. Bat, which loads 
the AX.25 driver and then starts the terminal pro¬ 
gram. 

Using the PCPA is fun, especially if you want 
to use your computer as more than just a TNC 
controller. I'm sure that as more people use the 
card, new and more powerful software will be 
written to run the PCPA. DRSI has done its 
homework and offers a very good way to get 
into packet. Price for the PCPA is $139.95; the 
HF modem is $79.95. 

DRSI is also distributing AA4RE's Multi Con¬ 
nect Bulletin Board System. This package is fully 
compatible with "RLI/MBL" systems, but has 
the advantage of supporting multiple simul- 
taneouos user connections on the same fre¬ 
quency. It does this without using any extra soft¬ 
ware, like Desqview or DoubleDOS. The AA4RE 
BBS is included with the DRSI PCPacket 
Adapter at no cost. 

For more information contact; DRSI, 2065 
Range Road, Clearwater, Florida 34625. 

N1ACH 


WRITE FOR 

FREE 

BOOK 

CATALOG 

Ham Radio’s Bookstore 

Greenville, NH 03048 



New Kantronics 
publications released 

Kantronics, Inc./Kantronics Press has pub¬ 
lished several digital communication books and 
other books related to Amateur Radio. The latest 
title releases include: RS-232 and Packet, 
Advanced Packet Operation, Packet Commands, 
The Packet Glossary of Terms, Quick Start 
Packet, Communications Tables, The Hamfest 
Book, and The Ham Club Book. 

The books retail in the United States for $2.95 
each, plus $1.00 shipping and handling. To 
order, contact your Kantronics dealer, HAM 
RADIO'S Bookstore, or the factory. 

For more information contact, Kantronics, 
Inc., 1202 E. 23rd Street, Lawrence, Kansas 
66046. 

Circle 1302 on Reader Service Card. 


Heavy duty antenna rotator 

The R9100 rotator is a heavy duty, state-of- 
the-art unit from the company that brought you 
the microprocessor controlled 230-series linear 
amplifier. The R9100 provides 10,000 in-pounds 
of torque, 23,000 in-pounds braking, and will 
support a 2,000 pound vertical load. The unit is 
14.9 x 25 x 15.1 inches, fits inside Rohn 45 
tower, and weighs 230 pounds. The control unit 
provides both analog and digital displays, man¬ 
ual control, and an RS-232 interface for exter¬ 
nal computer control. Software is provided 
(enter a prefix and the rotator will turn to the 
appropriate heading automatically). The unit is 
sold exclusively by EEB, Vienna, Virginia. The 
suggested list price is $3,975. 

Contact EE8 for additional information at 800- 
368-3270 or 703-938-3350. 

Circle 4303 on Reader Service Card. 


New guide to technical 
specs available from Nemal 

Nemal Electronics International has published 
a revised edition of its Cable and Connector 
Selection Guide. The new 40-page guide offers 
detailed technical specifications on more than 
1000 military and commercial products. Product 
listings include triaxial cable and connectors, RF 
coaxial and semi-rigid cable and connectors, and 
crimping tools. To obtain a copy, please con¬ 
tact Nemal Electronics International, Inc., 12240 
N.E. 14th Avenue, North Miami, Florida 33161 
or call 800-522-2253 or FAX your request to 
1-305-895-8178. 


ICOM IC-448, 440-MHz 
mobile 

ICOM is proud to introduce the new IC-448 
25-watt 440 MHz mobile. The IC-448 features: 
a multi-colored LCD, frequency coverage 440- 
450 MHz, twenty memory channels, program¬ 
mable scan, memory scan, and priority watch. 

The 1C 448 will be available in October 1988. 
Suggested retail price is to be announced. 

Circle #304 on Reader Service Card. 


1989 catalog of high-tech 
products 

Radio Shack®, a division of Tandy Corpora¬ 
tion has a new consumer products catalog 
featuring its 1989 product Included are: cellular 
telephones, video tape recorders, televisions, 
computers, software and peripherals, office 
equipment and more. 

The computer products shown in the con¬ 
sumer catalog also appear in three other 
computer-specific catalogs. These catalogs 
include Tandy's entire line of software, 
peripherals and personal computers, including 
the industry's first IBM®Micro Channel™- 
compatible business computer and the $699 
Tandy® 1000 HX computer. 

Radio Shack catalogs are available, free of 
charge from your local Radio Shack outlet or by 
writing Radio Shack Circulation Department, 300 
One Tandy Center, Fort Worth, Texas 76102. 

Circle #305 on Reader Service Card. 


Versatile CTCSS 
encoder-decoder 

Communications Specialists introduces the 
TS-32P Programmable CTCSS Encoder- 
Decoder. It has all the features of the TS-32, but 
uses a new microcircuit for more tone versatil¬ 
ity. The new IC-110 microcircuit in the TS-32P 
contains a 32-bit reprogrammable memory that 
allows specification of any 32-tone frequencies 
from 15.0 Hz to 255.0 Hz. The desired tone fre¬ 
quency can be called from the memory with a 
five-position DIP switch mounted on the TS-32P 
circuit board. Frequency accuracy is ± .01 Hz. 

The TS-32P uses custom memory program¬ 
ming to provide multi-tone switching of up to 
six tones without requiring diode networks. The 
TS-32P allows easy access to any non-standard 
tone frequency. The 32-location tone memory 
can be changed with a handheld programmer 
available from Communications Specialists, or 
by returning it to the factory for re-programming 
at no charge. 

The TS-32P measures 1.25"wide x 2.0"long 
x 0,40" high and operates on 6 to 25Vdc. The 
retail price of the TS-32P is $57.95. A catalog 
is available on request. 

(continued on page 104) 
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R4 

Maximum 

Performance, 

Minimum 

Space 



If you are like our 
friend on the island 
living with limited 
space, R4 is for you. 

That's right, you can forget about 
towers and rotators. Put away your 
spade, wire and insulators because 
you won't need a ground radial sys¬ 
tem. Cushcraft engineers have per¬ 
formed a miracle by developing a 
new half wave vertical for 10, 12, 
15 and 20 meters that provides great 
performance using a simple counter¬ 
poise ground of four 48" stainless 
steel rods. 


The new R4 
has broadband imped¬ 
ance matching giving full 
coverage and automatic fre¬ 
quency selection of all four bands. All 
of this with an 18' high, 8 lb. vertical 
that will handle 1800 watts of power! 

With R4 you get quick assembly, 
easy installation and top gun perfor¬ 
mance. Whatever your space, large 
or small, R4 will make ham radio 
more fun. 


Buy R4 and talk to your friends 
around the world today! 

^cushcraft 

CORPORATION 

Available through dealers worldwide 
48 Perimeter Road, Manchester, 

NH 03108 USA 
603-627-7877 Telex 4949472 
Fax 603-627-1764 
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2 meters - 220 - 440 
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No other repeaters or controllers match 
Mark 4 in capability and features. That's 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message MasterrM real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others. Mark 4 
even includes power supply and a 
handsome cabinet. 

Call or write for specifications on the 
repeater, controller, and receiver winners 




The only repeaters and controllers 
with REAL SPEECH! 


Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 


MICRO CONTROL SPECIALTIES 


Division of Kendecom Inc. 

23 Elm Park, Groveland, MA 01834 (508) 372-3442 



TELEX 4932256 Kendecom 
FAX 508-373-7304 




5-1000 MHZ PREAMPLIFIERS 
NF G P(1dB) S 


WLA21m 

3dB 

13dB 

8dBm 

WLA22m 

4 

11 

12 

WLA23m 

4 

23 

12 

WLA24m 

3 

20 

18 


430/50MHZ CONVERTER 
RCX431 .15/iV 20dB 




WILAM TECHNOLOGY, Dfv. of 

WI-COMM ELECTRONICS INC. 

PO Box 5174. MASSENA. N Y 13662 
(315) 769 8334 


THE RF CONNECTION 

SPECIALIST IN RF CONNECTORS AND COAX 

*art No Deurlption Price 


Pari No 
321 11064 3 


Description 

BNC 2 PST 28 volt coaiul relay 


insertion loss 0 lo 0 75GHi 
0 IMS 

Power rating 0 to 0 SGH* 100 
watts CW 2 kw peak 

Isolation 0 1 GMi 4Sdb 0 2 GHj S25 user 
4000 0 4 GH; 3540 tester 

83 8?? PL ?59 Tffflon Amphemn 15( 

PI 759/ST UM» Male Silver Triton USA 1 5C 

UG71D/U NMalrRGB 213 714 Amphenol 7 9* 

UG71B/U NMatrRG8 213 ?14. Kmgr, 4 0C 

9913/PIN NMair Pm lor 9913 9086 8714 

Ms UG 21D/U & UG ?<6AJ N s I S( 

UG 710/9913 N Ma* tor RG 8 with 9913 Pm 3 Of 

UG71B/9913 N Matr tor RG 8 with 9913 Pm 4/5 

UG J46'!f NMair to SO 739 Teflon USA SIX 

UG 83/U Iemaie tn SO 739 leftonUSA S0C 

•THIS LIST REPRESENTS ONLY A 
FRACTION OF OUR HUGE INVENTORY 

THE R.F. CONNECTION 
213 North Frederick Ave. #11 
Gaithersburg, MD 20877 

(301) 840-5477 

VISA/MASTEBCARD Add 4% 

Prices Do Nol Include Shipping 


INTERNATIONAL 
RADIO AND 
COMPUTERS, INC. 


Is pleased to announce that we are 

now an authorized dealer for ICOM 

Products 

• We service AH ICOM products 
and, of course, use Factory 
Service parts 

• We provide a complete check 
for performance and function 
on each radio we sell. 

Call us for a quotation on 
your next ICOM purchase 
Master, Visa, American Express 
cards accepted 

• Servicing Amateur Radio 
Operators for eight years. 

Send for your FREE Brochure. 

INTERNATIONAL RADIO AND 
COMPUTERS, INC 
751 South Macedo Blvd 
Port St Lucie, FL 34983 
(407) 879-6868 
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rf enterprises 


• We Specialize In Antennas & Towers. • We Ship Worldwide. 


ANTENNAS 


TEN-TEC 


KLM 


World data Antarmaa for tha Sarloua Amataurt 

KT34A...$395 00 KT34XA.$505 00 

Monobandars: 60-10 Maters! 

High Performance VHF A UHF antennae. 



hy-gafn 

Trfbanders 


TH7DXS 
Explorer-14 


TH5Mk2S 

TM3JrS 


204 BAS 
155 BAS 
103 BAS 


205 BAS 
105 BAS 


Monobandars 

203 BAS 
153 BAS 
66 BAS 

VHF. OSCAR & VERTICAL ANTENNAS! 
NEW! High Performance 144 A 432 MHz Ante 
Call For Prices! 


WINTER SPECIAL! The “A3S.” 

The Popular A3 with Stainless Steel 
Hardware at a Special RFE Price 

A4S 

A744 Add on Kit 

A3SK & A4SK Stainless Kits. 

AV3& AV5 Verticals 
APB & APR 18 
40-2CD 2-el 40 Mtr Beam 

Monobandars For 10. 15. A 20 In Stock! 

617 0B0 Mtr BOOMER. 

A50-5, A50-6.... 

A14711.A147 20T. v V 

215WB & 230WB 15 4 30 el 2 Mtr .. Wy 

AOP-1 Satellite System. O 

4218X1 & 3219 tor 144-146 MHz 

220B. 424B BOOMERS. 

Large Inventory Ol Other Antennas 8 Accessories 

BUTTERNUT 

HF6V 

RMKNKM. 


MODEL 561 CORSAIR II 

OTHER TEN-TEC PRODUCTS: 

Model 585 Paragon 
Model 425 Titan Linear Amplifier 
Model 229A 2KW Antenna Tuner 
Model 2510 Satellite Station 

Full Una of flltars, power supplies, mobile 
antennas, and accessories In stock. 

ASTRON POWER SUPPLIES 

Rack mount and speaker models In stock! 
RS-4A . $37 95 RS 7A 49 95 RS-12A 69 95 

RS-20A 88 95 RS 35A . 135 95 RS-50A 193 95 

RS-20M 106 95 RS 35M .153 95 RS-50M 216 95 

VS-20M 124 95 VS-35M. 17195 VS-50M 232 95 



FT-757 GXII All Mode Transceiver 


AMPLIFIERS & TUNERS 


. HF2V__ . 

Ar STR It Kit... 

TBRieOSCotl. G’ SCOOOOAntama O’ 

HF5B CALL 

AJL0HADCIXA. 

OX-A.....$46 95 OX DD 64 95 OX KT 27 50 

NEW! OX-CC All Dend dipole $79 95 
Full line Alpha Delta switches A Transi traps' 




6BTV $134 95 5BTV 

G0-144B. 00 95 Q7-144 ... 

G7 220. 114 95 

Complete HF Mobile Systems. CALL I 


$124 95 
11495 



MOSLEY 

CLASSIC 33 
PRO-67 

TONNA 

ANTENNA SPECIALISTS 


NYE-VIKING 

MB-VA 

MAGNUS SOLID STATE HF LINEAR AMPS 


TA-33 

TA-34 


CLOCKS 


MFJ 

KEYERS 

ACCESSORIES 


Tu ^n s 


ROTORS 


max 

HDR300..CALL 

TZX.CALL 

HAM IV.CALL 

CO 46 8..CALL 

AJV40.CALL 

ALLIANCE 
WMV.CALL 


YAESU 

G400/400RC CALL 

G600RC.CALL 

KR2000RC CALL 

G5400B CALL 

OAIWA 

MR 750 PE .CALL 



SPECIAL! 

989B Tuner $275.00 

SSB ELECTRONIC * MICROWAVE 
MODULES TRANSVERTERS, PREAMPS, 
A ACCESSORIES. CALLI 


TOWERS 


RFC 2 317 


HY-GAIN 

Crank-up. selteupportlnQ, galvanized steel 
towers. SS rated at 9 ft; HO at 16 ft. 

HG-37SS ... . ./.Q pQincc HG-52SS 
HG-54HO CALL F0R PBICES HG-70HD 


ROHN 

Sell supporting. Ratings: HDBX at 18 It, 

HBX at 10 ft, BX at 6 It. 

HBX40. . \ H0BX 40..,....„ O' 

HBX 48. HDBX 48. r V“ 

HBX 56.O’ BX64.■...%• 

Galvanized steel with base and rotor plate. 
Today's best buy Freight additional but you save 
with our volume shipper's discount! 

GUYED TOWER SECTIONS: 

25G. 45G. 55G Sections and All Accessories in 
Stock Call for Current Prices 


FOLD-OVER TOWERS: 

FK2540. v V FK4544.- 

FK2550. r U v FK4554. 

FK2568 . FK4564 

Prices 10*4$ higher In western states. 




ROOF TOWERS A CLIMBING BELTS.Cam 

TOWER HARDWARE 

Guywlre: 3/16EHS / % EHS.perlt-$0.15/0 18 

COM Cable Clampa: 3/16 / %--0 38/0 49 

Tumbuckles: 3/8" E & E/E & 3 —..8.95/7 95 

'V E & E/E & J.12 95/13 96 

Thimbles, v."(3/164 V."cable).0.39 

Earth Anchor: 4 ft. Screw-In......13.95 

Preformed Big Grips : 3/16 & 'A .2 49/2 99 

Guy Insulators: 500 D/502 ........................... 1.69/2.99 

PHILLYSTRAN GUY SYSTEMS 

HPTG-2100/-4000/-6700 Cable...0,30/50/70 

Cable Ends: 9901LD/9902LD. 8 95/10 96 

Soekettsat Potting Cmpd.15 95 

WIRE & CABLE 


BELDEN COAX 

9913 low lose $0 45/11 
RG 213/UIB287) . .0 46 
RG-8/LK8237) .0.36 

RG-8/U(62f4) 0 40 


RG-8X<9258) 0 20 

RG-11 A/U(8261) 0.41 

RG -58A/U(8259) 0 15 

RG59/U(8241) 0 16 


RG-214/UI8288) $225/11 
450 Ohm Ladder Line.0 10 


COPPERWELD ANTENNA WIRE 

Solid: 12ga..........010 Uga....008 

Stranded 14 ga.0.10 

Plus Wide Selection Baiuns. Insulators. Accaaaortea 
ROTOR CABLE 

Std (6-22.2-16)..0.19 Hvy (6-18. 2-18) 0.38 

Othera In stock 
AMPHENOL CONNECTORS 

PL-259: std/allver/letlon___0.89/1 25/1 46 

UG-218 (8261) Type N Male.2.95 

T'e. angles, adaptors, jacks, 6 BNC In stock! 

COAX AV AAABLE IN PRECUT LENGTHS WITH 
CONNECTORS ATTACHED. 

• • COAXIAL SWITCHES • a 


ANDREW HELIAX 4 CONNECTORS 

V. LOF4-50A ..... CALL 7/8' LDF5-50A _ 


CALL 


THANK YOU ... AND HAPPY HOLIDAYS TO OUR CUSTOMERS AROUND THE WORLD 
RALPH-KCIR. GEORGE ADeS, GWEN-WD8DZL, RANDY-KAtVVO. MEL. CHERYL. AND BRIAN 


RETURNS REQUIRE AUTHORIZATION & 

SUBJECT TO 15% RESTOCKING CHARGE 


Prices subject to 
change without notice 

Minnesota residents 
add 8% tax 
Shipping additional 
except as noted. 


ORDER ONLY: 

1800233-2482 

SHIPPING. INFO, TECHNICAL, MN & DX. 

218 - 765-3254 

TELEX FAX 

4933032 RFE Ul 218-765-3308 


ti enterprises 

HCR Box 43 
Merrlfield, MN 56465 

(Located at Jen. Co. 3 & 19) 
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Others May Try to Imitate, But... 



TUNE 


PAKRATT 232 


S1A CON CMO TRANS 

STATUS 


ARO CHICK PKI MORSE 
MODE 


Morse Code - Baudot - ASCII - AMTOR - Packet - Facsimile - Navtex 

Amateur Net Price $319.95 


It’s a lesson you learn very early in life. Many can be good, some may be better, but only one can be 
the best. The PK-232 is the best multi-mode data controller you can buy. 


1 Versatility 

The PK-232 should be listed in the 
amateur radio dictionary under the 
word Versatile. One data controller 
that can transmit and receive in six 
digital modes, and can be used with 
almost every computer or data ter¬ 
minal. You can even monitor Navtex, 
the new marine weather and naviga¬ 
tional system. Don’t forget two radio 
ports for both VHF and HF, and a no 
compromise VHF/HF/CW internal 
modem with an eight pole bandpass 
filter followed by a limiter dis¬ 
criminator with automatic threshold 
control. 

The internal decoding program 
(SlAM ,ml feature can even identify 
different types of signals for you. in¬ 
cluding some simple types of RTTY 
encryption. The only software your 
computer needs is a terminal program. 



PC Pakratt Packet TX/RX Display 



Facsimile Screen Display 


2 Software Support 

While you can use most modem or 
communications programs with the 
PK-232, AEA has two very special 
packages available exclusively for the 
PK-232....PC Pakratt with Fax for 
IBM PC and compatible computers, 
and Com Pakratt with Fax for the 
Commodore 64 and 128. 

Each package includes a terminal 
program with split screen display. 
QSO buffer, disk storage of received 
data, and printer operation, and a 
second program for transmis¬ 
sion/reception and screen display of 
facsimile signals. The IBM programs 
are on 5 -1/4" disk and the Com¬ 
modore programs are plug-in ROM 
cartridges. 


3 Proven Winner 

No matter what computer or ter¬ 
minal you plan to use, the PK-232 is 
the best choice for a multi-mode data 
controller. Over 20,000 amateurs 
around the world have on-air tested 
the PK-232 for you. They, along with 
most major U.S. amateur magazines, 
have reviewed the PK-232 and found 
it to be a good value and excellent ad¬ 
dition to the ham station. 

No other multi-mode controller of¬ 
fers the features and performance of 
the PK-232. Don't be fooled by imita¬ 
tions. Ask your friends, or call the 
local amateur radio store. We’re con¬ 
fident the PK-232 reputation will con¬ 
vince you that it’s time to order your 
very own PK-232. 

Call an authorized AEA dealer 
today. You deserve the best you can 
buy, you deserve the PK- 232. 

Advanced Electronic 
Applications, Inc. 

P.O. Box C-2160 
Lynnwood, WA 98036 
206-775-7373 

E Brings you the 
Breakthrough! 
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A HOMEBREW 

TUNING DIAL 

By John Pivnichny, N2DCH, 3824 Pembrooke Lane, Vestal, New York 13850 


Build a smooth, 
low cost, 
accurate dial 
for your next rig 

M odern transceivers require precision tuning 
with zero backlash. This analog dial has 
1-kHz markings and a 250-kHz tuning range. 
I used a commercial plastic circular disc protractor for 
the dial scale.' The dial can be constructed with home 
workshop tools. The information below can also be 
used to modify the dimensions, tuning ratio, tuning 
range, or tuning capacitor for your own homebrew 
equipment needs. 

string drive 

The dial's key feature is the use of dial cord and pul¬ 
leys for the drive mechanism. Selecting the proper 


FIGURE 1 



Drill attachments tor cutting pulleys. 


pulley diameter makes almost any tuning ratio pos¬ 
sible. For example, I wanted to use 250 degrees of dial 
rotation for a 0 to 250 kHz tuning range and 25 to 30 
kHz per turn of the main knob to give a good tuning 
rate. This is about a 14:1 ratio. 

I also wanted to use 160 degrees rotation of the 
tuning capacitor for this 250-kHz range. The capaci¬ 
tor shaft rotates 1.6 times slower than the dial shaft. 
A larger pulley provides the right ratio. 

Calculations show that you need a 1/16-inch shaft 
for the main tuning knob, a 2-inch pulley for the dial 
shaft, and a 3-1 /4 inch pulley for the capacitor shaft. 

I used a variable capacitor, enclosed in a shield can 
with an oscillator coil, salvaged from the rear of an 
ARC5 Command set transmitter. Its ball bearing con¬ 
struction allows the shaft to rotate with very low fric¬ 
tion. Most variable capacitors will work, but try to find 
one of these. Check with the old-timers at your local 
club or Fair Radio Sales. 2 

pulley construction 

You'll have to make the pulleys, but this isn't hard. 
The raw material is Plexiglas™sheets 3/16 or 1 /4 inch 
thick available from glass supply shops. Pulleys with 
a diameter of 2-3/8 inch or less can be cut with the 
an electric drill hole cutter. The drill attachment (fig. 
1) found in most hardware stores has a series of 
removable blades. (Another style is also shown.) Cut 
larger diameters with a jigsaw, coping, or saber saw. 

After cutting the disc, remove any imperfections 
and cut the groove in the outer surface. Enlarge the 
center hole to 3/8 inch diameter. Find a potentiometer 
with a locking shaft (fig. 2). It looks like an ordinary 
potentiometer, but the mounting bearing has four or 
six slots and a one-way locking nut with a tapered 
diameter that can be tightened to secure the bearing 
to the shaft. You will also need five ordinary poten¬ 
tiometers. The resistance value doesn't matter 
because only the bearing will be used. 3 
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FIGURE 2 



Potentiometer's source for bearings. Note one on right has a 
shaft-locking nut 


FIGURE 3 



FIGURE 4 



Gently extract the bearings from the potentiometers 
by removing a C-clip from the shaft and prying open 
the body. Tear away the top covers and discard the 
remains. 

Purchase a 3-1 /2 inch length of 1 /4 inch steel shaft 
from the hardware store. You will need about 2 inches 
for the capacitor drive pulley and about 1-1/2 inches 
for the dial shaft pulley. Long shafts from the poten 
tiometers can be salvaged and used. Mount a rough- 
cut pulley on the locking bearing, lock it onto the 1- 
1/2 inch shaft, and place it in the chuck of your elec 
trie drill. Clamp the drill body in a vise, turn it on with 
the locking button and start filing the outer edge. 

When the pulley is perfectly round, use the edge 


of the file to cut the groove. Drill small holes as shown 
(fig. 3) for the dial cord. This simple operation makes 
an excellent drive pulley. 

panel mounting 

Bearings, salvaged from the potentiometers, are 
fixed in a section of sheet aluminum mounted 1-1/16 
inches behind the front panel. See fig. 4 for details. 
A 1 x 3 inch opening is cut in the main panel for the 
dial window. Two pieces of clear Plexiglas, 1/16 inch 
thick or less and 1-1 /2 by 4 inches, are needed to cover 
the window opening and serve as a backup for the dial. 
Scribe a vertical line in the center of the front face on 
the rear Plexiglas piece. Fill the line with black ink to 
serve as a cursor. Use machine screws 4-40 x 3/4 inch 
to mount the Plexiglas parts to the front panel. 

main drive shaft 

A shaft 1/16 inch in diameter used with the main 
tuning knob drives the dial cord. Make this with brass 
rod, available at hobby shops. Cut 6-32 machine screw 
threads with a die as shown. Then thread on 1 /4 inch 
spacers to fit the bearings and permit mounting the 
tuning knob. I used a 1-3/4 inch knob with two set 
screws. 4 

dial 

Most of the circular protractors I have seen have 
two sets of numbers, one reading forward and one 
backward. I recommend you cut a circular disc of just 
the right diameter from Plexiglas to cover the inner 
set of numbers. Paint it an opaque color. I also filed 
a small notch for the 0 and 180 degree markings. 

final assembly 

The capacitor drive and dial pulleys are assembled 
as shown in figures 5A and 5B. Complete the assem¬ 
bly by mounting three bearings in the mounting 
bracket and one in the main panel. This one must be 
aligned with the shaft in place; first tighten the front 
bearing, then the rear one. You may need to use emery 
cloth on the shafts to insure smooth operation. Finally, 
string the dial cord as shown in fig. 6. 

additional notes 

I used the capacitor mentioned earlier by mounting 
it 5/8 inch off the bottom panel on two brackets. 

My favorite oscillator circuit is one that always works 
with any combination of L and C. 5 Use silver mica 
capacitors in the tank circuit. 

You can do some calculations to determine how far 
off a linear frequency dial will be with a linear capaci¬ 
tance tuning capacitor (see Appendix). In my case I 
wanted to tune 11.5 to 11.75 MHz. I calibrate the two 
ends of the dial, adjust L at the low frequency end and 
C at the high frequency end. The error at the center 
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will be theoretically 2.0 kHz low. You can improve this 
by calibrating the ends 1 kHz high. 

Because of the fairly large tuning capacitor I 
selected, I needed a very small inductor (about two 
turns on a 1 /4 inch form). To allow for a more reasona¬ 
ble inductor, I modified the tank circuit to that shown 
in fig. 8. This reduces the effective capacitance by a 
factor of 4 and increases the allowable inductance by 



A. Pulley assembly. 


NOVICES: NOW YOU CAN TRANSMIT 
VIDEO WITH OUR NEW TX23-1 

Did you know that you as well as all classes of 
licensed amateurs can easily transmit live action 
color and sound video just like broadcast TV with our 
TX23-1 transmitter. Use any home TV camera and/ 
or VCR, computer, etc. by plugging the composite 
video and audio into the front 10 pin or rear phono 
jacks. Call or write now for our complete ATV catalog 
including downconverters, transceivers, linear 
amps, and antennas for the 70, 33, & 23cm bands. 

Only 

$299 


- I 

• • 


•• ~ .mpmm-m —tm.JlfJJ 



TX23-1 one watt ATV transmitter crystaled for 1289.25 
MHz runs on 12-14 Vdc @ .5A. PTL T/R switching. 
7x7x2.5". Transmitters sold only to licensed amateurs for 
legal purposes verified in the latest Callbook or with copy 
of license sent with order. _ 

(818) 447-4565 m-t 8am-5:30pm pst. €© 

P.C. ELECTRONICS Tom (W60RG) 

2522 Paxson Ln Arcadia CA 91006 Maryann (WB6YSS) 


LET THE SUN DO 
THE WORK 




c 


/ Electricity 
S' from the 


from the 
Sun with 



SolarSvstems 


• Charge batteries on 
stored machinery 

• Light your tent 

• Run fans 

• Run remote trans¬ 
mitters 

• Light signs 

• Pump water (or your 
animals 

• Power for your motor 
home 

• Run your radio without 
batteries 

• Light your home 

• Yard lights 

• Charge flashlight bat¬ 
teries 

• Light your cabin 

• Run electric fences 

• Charge your boat 
battery 

• Run appliances In your 
home 

• Charge hand held 
radio batteries 

• Fish shanty lights 

• Charge your Cam¬ 
corder battery pack 


ALSO: OUTSTANDING PRICES ON IBM XT 
COMPATIBLE SYSTEMS! 


SHIPPING INFORMATION PLEASE INCLUDE 10% OF ORDER FOR SHIP 
PING AND HANDLING CHARGES (MINIMUM *2 50 MAXIMUM H0| CA 
NADIAN ORDERS. ADO S7 50 IN US FUNDS MICHIGAN RESIDENTS ADO c° 

4% SALES TAX FOR ERff FLYER. SEN0 22* STAMP OR SASE c c a / ^ 

HAL-TRONIX, INC. <313)281 7773 ^ v 

Hours ‘TF*J 

12671 Dix-Toledo Hwy 12;00 s oo EST Mon Sat 

P.O.Box 1101 ... "HAL" HAROLD C HOWLAND 

Southgate, Ml 48195 WSZXH 

























that same factor. Note, however, that the theoretical 
error also increases to 4.7 kHz at the center of the dial. 

measured results 

Table 1 lists actual frequency counter readings 
taken with the circuits in figs. 7 and 8. The + 2 to - 3 
kHz errors agree with the calculated figure of 4.7 worst 
case. 

Resettability is excellent. Returning the dial to 0 
degrees puts the output right back at 11,500. One turn 
of the main tuning knob covers 28 kHz. 

There is no backlash or slippage, and because of 


FIGURE 7 



FIGURE 8 



TABLE 1 


Frequency counter readings taken with the oscilla¬ 
tor and modified tank circuits. 


dial setting 

frequency 

error 

(degrees) 

(kHz) 

(kHz) 

0 

11,500 

0 

50 

11,549 

-1 

100 

11,597 

-3 

150 

11,647 

-3 

200 

11,699 

- 1 

250 

11,752 

+ 2 


the high pulley ratio, no force is required to turn the 
knob, in these respects the dial is equivalent to an 
expensive zero backlash gear train drive like those used 
in modern transceivers. 

Give this homebrew dial a try. I'm sure you'll enjoy 
its economy and accuracy. 

references 

1. Available at most stationery supply stores in the drawing instru¬ 
ment section. 

2. Fair Radio Sales, Lima, Ohio. 

3. Other sources of bearings are phone jacks and rotary switches. 

4. The knob shown in the photograph is Electronic Hardware Cor¬ 
poration model EH71-4D skirted round Regent Series. 

5. Linear Data Book, National Semiconductor, June 1976, pages 
10-132. 

Appendix 

Assume you are using a linear capacitance variable which goes 
from C m ax to C m j n . (These values are not necessarily the maximum 
or minimum values but the ones used for the actual degrees of 
rotation.) 

The low frequency will be: 

Flo = 1/2-k -JL (C + Cmax) (1) 

and the high frequency: 

Fhi = l/2ir \'l. (C + Cminj (2) 

These two equations (1) and (2) can be solved for the required 
fixed capacitance C. 

(C + Cmax) x Flo 2 = (C + Cmin) x Fhi 2 13) 

Cmax x Flo 2 — Cmin x Fhi - 
Fhi 2 - Flo 2 

Then at the center of the dial, the variable capacitor will be at: 
(Cmax - Cmin) / 2 + Cmin = (Cmax + Cmin) / 2 (4) 


and the frequency will be: 

[mid = I/2ic \lL[C + (Cmax + Cmin) / 2] (5) 

In my case C ma)< = 220 pF, C m j„ = 60 pF, F| 0 =11.5 MHz, F hi 
= 11.75 MHz. 

c = 220 x 11.5 2 - 60 x 11.75 2 (6) 

11,75 2 - 11.5 2 
C = 3580.43 pF 

From equation (1): 

Flo = k/ \l3580.43 + 220 (7) 

At Flo = 11.5, k = 708.9477 then: 

Fhi = 708.9477 / V 3580.43 + 60 = 11.74999 18) 

Fmid = 708.9477 / s!3580.43 + 140 = 11.62298 
which for a correct dial should be 11.625 MHz, error = 2.0 kHz. 


Article H HAM RADIO 


OCTOBER WINNERS 

A round of applause for Ronald Murdock, WB5FIX, our October sweeps 
winner and Joel Eschmann, K9MLD, author of October's most popular 
WEEKENDER - "Remote Tuner for 75-Meter Mobiles." Both will receive 
a handheld radio. To enter for December's drawing, send in the evaluation 
card bound into this issue, or submit a WEEKENDER project. You could be 
our next winner! Ed. 
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The New 

SSB Transceiver for 
Professional Communicators 



WloJlMU 


Digital t lari Her 


8 digit vacuum 
fluorescent display 
with dimmer 


Thermostatically 
controlled fan— 


Modular construction 


syllabic squelch 


frequency/ channel 
tuning knob 


Keyboard tuning 
programming with 
security i 


Sealed fiberglass 
case for exposed 
installations 



RF V’NI Digital Antenna Coupler 


Harris introduces die RF-3200, a new series of 
HF SSB high performance. long range voice and 
data conununications transceivers. The Rf 3200 
Series rugged design, outstanding reliability, and minimal 
maintenance costs, make them ideal for 

• Federal, state, and local agencies 

• Police and security forces 

• Foreign embassy communications 

• Natural resource exploration 

• Rural development agencies 

• Public and private utilities 

Does vottr program need a low cost state til die art 
transceiver system? Then call us today. (716) 244 S830. 
Flxtension 3681. Or write KF Communications Group. 
Long Range Radio Division, 1680 l niversity Avenue. 
Rochester, New York 14610. 

• I_I A DDIC 


FfX Type Accepted 


k- 153 








MAGAZINE 


The Perfect 
Holiday Gift! 


Every issue is chock-full of the kind of articles Hams are looking for. 

Each month there’ll be at least two Weekenders — the kind of projects you 
really want to build. Extra emphasis is also given to excellent short technical 
pieces. In addition, HAM RADIO will continue to carry high 
quality technical articles. 

HAM RADIO Magazine has monthly columns from some 
of the best authors in the radio field: Bill Orr, W6SAI, on v v 
antennas and general radio subjects; Joe Reisert, 

W1JR, spotlighting VHF/UHF technology; Garth 
Stonehocker, KORYW’s monthly propagation fore¬ 
casts; Joe Carr, K4IPV, concentrating on equipment 
repair and Tom McMullen, WlSL, covering basic 
operating procedures and theory. 

You also get four, highly regarded, very special 
issues. January brings the Annual Construction 
issue — put together to exemplify Ham Radio’s 
new emphasis on building. In May, there’s our 
annual Antenna Special—antenna designs 
and ideas from some of the world’s best 
antenna experts. July means VHF and UHF 
with the latest in state-of-the-art. And in November, you’ll receive the annual Receiver issue, full of 
performance designs and technology. They all come absolutely FREE as part of your subscription. 






Pfi o CX 


high 


HAM RADIO Magazine also has new graphics, design and layout that enhance HR’s readability and give it 
a pizzazz not found elsewhere in the Amateur Radio field. 
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Overview of 
Operational Amplifiers: 
Part 2 — Inverting and 
Noninverting Follower 
Circuits 

Last month I gave you the basics of 
the operational amplifier and other 
linear 1C devices. I discussed the 
properties of the ideal op amp, and 
some common problems that 
represent departures from that ideal. 
This month I'll take a look at the stan¬ 
dard circuit configurations and the 
derivation of transfer functions. Let's 
start with the inverting follower con¬ 
figuration. 

Inverting follower circuits 

Figure 1A shows the inverting fol¬ 
lower circuit. It is characteristic of an 
inverting follower that the output sig¬ 
nal is 180 degrees out of phase with 
the input signal (photo A). The trans¬ 
fer function is A v = V 0 /Vj n . 

The noninverting input is grounded 
in the inverting follow circuit, so you 
must treat the inverting input as if it 
were also grounded. Ideal property 
number 6 (see last month) requires 
that the inverting input be treated as 
if it were also grounded, as at zero 
volts potential. This gives rise to a 
somewhat confusing concept — vir¬ 
tual ground. The inverting input isn't 
actually grounded, but since it's at zero 
potential because the other input is 
grounded, you can say that it is “vir¬ 
tually" grounded. The concept is sim¬ 
ple; only the semantics are confusing. 


FIGURE 1 


Rf 


Vin v* 

l U 
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"in v . 


Vo 


Inverting follower circuit. 


PHOTO A 



Input (topi and output (bottom) waveforms 
of a gain of -1 inverting follower. 

Let's consider the currents appear¬ 
ing in node "A" of fig. 1. You know 
from ideal property number 3 (Zj n is 
infinite) that 13, the input bias current, 
is zero. You also know from Kirchoff's 
Current Law (KCL) that all currents 
into and out of a junction algebraically 
sum to zero. Thus, 

II = -12 (1) 

You also know from Ohm's law that 


11 = V in /R f (2) 

and, 

12 = V 0 /Rj n (3) 

Thus, when you substitute these two 
equations into KCL: 

(V in /Rin) = -(Vo/Rf) ( 4 ) 

You know that a voltage amplifier's 
transfer function is: 

A v = V 0 /V i n (5) 

Solving eqn. 4 for the transfer func¬ 
tion (eqn. 5) yields: 

Kr n = ~ Rf/Rjn (6) 

Thus, the voltage gain A v of the 
inverting follower is given by the ratio 
of two resistors: 

A v = -R f /R in (7) 

You can design the inverting ampli¬ 
fier by manipulating the values of these 
two resistors (see fig. 1). That's the 
exciting part of op amp theory, and 
what makes the device so simple to 
apply. 

There's a constraint on the mini¬ 
mum allowable value of R in . Point A 
is virtually grounded, so the input 
impedance of this circuit is the 
resistance of Rj n . One rule of thumb of 
voltage amplifier design says the input 
impedance of a stage must be five 
times (some people, myself included, 
prefer ten times) the source impedance 
of the signal source. 

Example: 

Design a gain of 100 inverting ampli¬ 
fier that has an input impedance of 10k 
or more. 

Solution: 

Since the input impedance must be 
10k, Rj n must be 10k or more. Set it 
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at 10k. Solving the gain equation for 
Ri yields: 

Kj — A v y. Rj„ 

R f = (100) x (10,000 ohms) 

Rf = 1,000,000 ohms 
So, a 10k input resistor and a 1 meg 
feedback resistor yield a gain of 100. 
Since this is an inverting follower, the 
gain is actually - 100. (The " - " sign 
indicates the 180-degree phase rever¬ 
sal between input and output normal 
to inverting amplifiers.) 



Input (top) and output Ibottoml waveforms 
of gain of »2 noninverting follower 



Unity gain noninverting follower 


Noninverting followers 

The noninverting follower applies a 
signal to the noninverting input. The 
output signal is in phase with the input 
signal (zero degree) phase shift (photo 
B). There are two basic configurations 
for the noninverting follower: 

• Unity gain noninverting follower 

• Noninverting follower with gain. 
Figure 2A shows the unity gain 

noninverting follower. The output ter¬ 
minal is connected to the inverting 
input, producing 100 percent feed¬ 
back. The output voltage is equal to 
the input voltage. So of what use is a 


unity gain (i.e., gain of 1) voltage 
amplifier? There are three principal 
uses: buffering, impedance transfor¬ 
mation, and power amplification. 
Buffering means using an amplifier to 
isolate a circuit from its load. Some 
oscillators and astable multivibrators 
change frequency if the load impe¬ 
dance changes, so a unity gain non¬ 
inverting follower helps "buffer" the 
circuit. Also, some transducers with 
high source resistances load badly if 
not buffered by an extremely high 
input impedance amplifier; the crystal 
microphone is one example. 

Impedance transformation occurs 
because the input impedance is very 
high, while the output impedance is 
very low. You can use this circuit when 
acquiring a signal from biological elec¬ 
trodes or chemical transducers, etc., 
where the source impedance is 
extremely high. A pH electrode, for 
example, has source impedances rang¬ 
ing from 10 to 100 megs. 

The voltage amplification is unity. 
This is illustrated by the fact that the 
voltage remains constant (V Q = V jn ). 
Consider also that the impedances are 
unequal. Obviously, since power is 
defined by P V*/R, reducing R while 
keeping V constant results in higher 
power (P). 

The noninverting follower with gain 
circuit in fig. 2B retains the properties 
of the unity gain circuit, but produces 
voltage gain as well. Keep in mind that 
the inverting input (point A) is at V] n . 
Analysis similar to the previously used 


FIGURE 2 
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Noninverting follower with gain. 
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method produces a voltage gain of: 
A v = (Rf/Rin) + 1 (8) 

The noninverting follower circuits 
are used wherever extremely high 
input impedance is needed, or where 
no phase reversal can be tolerated. In 
communications circuits the nonin¬ 
verting gain follower is often used for 
audio microphone preamplifiers. 

Operation from a single 
power supply 

Operational amplifiers are normally 
operated from a bipolar DC power sup¬ 
ply. Such a power supply has V + and 

V - voltages that are each referenced 
to common. This system essentially 
requires two independent DC supplies. 
In some cases, however, either ulti¬ 
mate use or other design constraints 
lead to the necessity of a single 
(monopolar) DC power supply. An 
example is +13.8 mobile circuits. In 
this section I'll discuss simple methods 
for operating the amplifier from a sin¬ 
gle DC power supply. 

Some schemes exist for creating a 
split power supply from a monopolar 
one in order to mimic bipolar power 
supply operation. One scheme con¬ 
nects two zener diodes in series across 
the single supply, along with the 
necessary current-limiting resistors. 
The junction between the two zener 
diodes becomes the signal common. 
A severe limitation of this method is 
that the DC supply common can't be 
chassis referenced. 

Another scheme is to use the regu¬ 
lar monopolar DC power supply for 

V +, and a DC-to-DC converter circuit 
for V -. Such a circuit is little more 
than an AC or square wave oscillator 
in the 20 to 500-kHz range, with its 
output signal rectified and filtered to 
produce the V- voltage. 

Figure 3A shows the method for 
biasing the operational amplifier inputs 
to permit single supply operation. This 
technique is based on the simple resis¬ 
tor voltage divider circuit in fig. 3A. 
The output voltage (VI) is given by the 
standard voltage divider equation: 


VI 


R2 x ( V+ ) 
RI + R2 


(9) 


FIGURE 3 
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Resistor voltage divider. 



Inverting follower operated from single 
supply. 



Noninverting follower operated from single 
supply. 


In most cases, the value of VI will 
be one-half V + , so the operational 
amplifier has a quiescent output point 
that is midway between extremes. This 
bias level is achieved by making RI = 
R2. The value of R1 and R2 is usually 
selected so that it falls between Ik and 
100k. The capacitor shunting resistor 
R2 is used to decouple AC variations 
on the power supply line. The capaci¬ 
tance value is selected for a reactance 
value of one-tenth R2 (i.e., R2/10) at 
the lowest frequency of operation. For 
example, suppose R2 = 10k, and the 
lowest frequency of operation is 10 Hz. 
If R2 is 10k, then the capacitive reac¬ 
tance of the shunt capacitor should be: 


R2/10 = (10k)/10 = Ik. Solving the 
usual capacitive reactance equation for 
C gives you: 


Cyf = 1,000,000 (10) 

2 ir F X c 

c _ _ 1,000,000 _ 

** (2)(3.14)(10 Hz)(1000 ohms) 

r 1,000,000 

^ 62,800 

C^j- = 15.9 fl f 

The value 15.9 jtF is non-standard, 
so you'd select a 16, 20, or 22 /rF stan¬ 
dard unit. 

Figure 3B shows the method for 
biasing an operational amplifier in the 
inverting follower configuration. In the 
bipolar supply version of this circuit the 
noninverting input is grounded (i.e., 
set to zero volts). But in single supply 
operation, you apply bias voltage VI 
to the noninverting input. This voltage 
(VI) also appears on the inverting 
input, making DC blocking capacitor 
Cl necessary. The output terminal is 
biased according to the value of VI, 
and may also require a DC blocking 
capacitor (shown in fig. 30 if such a 
voltage adversely affects the following 
stage. 

Select the value of capacitor Cl to 
have a low impedance at the lowest 
frequency of operation, using a pro¬ 
tocol similar to that discussed for the 
voltage divider shunt capacitor. A 
general rule of thumb is to regard 
R in C1 as a high-pass filter with a cut¬ 
off frequency, F c , equal to 1/(6. 28 
Rj n C1 ). The object is to choose a value 
of Cl, given a value for Rj n , that 
results in a value of F c lower than the 
lowest operating frequency. 

The circuit configuration for nonin¬ 
verting follower circuits is shown in 
fig. 3C. This circuit is the same as for 
inverting followers, except for resistor 
R3. The purpose of R3 is to maintain 
a high input impedance to signals 
applied to the noninverting input. The 
minimum value of R3 is at least ten 
times the output resistance of the driv¬ 
ing stage. In practical cases, however, 
the source impedance is usually low 
enough that it's possible to set R3 to 
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100 or 1000 times the source imped¬ 
ance. Typical values range from 10k to 
1 meg, with 100k predominating. 

Select the value of Cl so that the 
cutoff frequency of the filter formed by 
Cl R3 is lower than the lowest operat¬ 
ing frequency. The same equation 
applies here as before. Use capacitor 
C4 and resistor R4 when the (V + )/2 
bias on the output terminal will 
adversely affect a following stage or 
instrument. Again, the "lowest fre¬ 
quency of operation" rule is invoked 
when setting the value of Cl, with the 
resistance being the input resistance of 
the following stage. 

Some common problems 

I find it almost impossible to wire up 
a circuit without making at least one 
mistake. Check your wiring before 
applying power to the circuit. For¬ 
tunately, most op amps will survive a 
whole host of errors — except 
reversed DC power supply polarity! 

Before applying power you'll 
need to check a few things. Don't 
send a signal until after power is 
applied. Ground the input to simulate 
a signal of zero volts. Next, turn on the 
power and use a DC voltmeter to 
check the V - and V + power sup¬ 
plies. Make sure these potentials are 
proper. Now check the output termi¬ 
nal. It should be 0 Vdc if you use bipo¬ 
lar supplies, or at the potential set by 
the voltage divider if you do otherwise 
(1/2 (V + ) i$ common). If all's well, 
turn on the signal and check the cir¬ 
cuit operation. If not, then turn off the 
power and look for the problem — 
you've probably miswired something. 
(An op amp from a "cheapie" source 
may well be defective.) 

Photo C shows the result when the 
amplifier inputs are overdriven for the 
circuit conditions. Three factors can 
lead to the clipping shown in the out¬ 
put signal (lower trace). The first is 
excessive input signal. (This situation 
can also be dangerous to the op amp's 
health.) The second is a value that's 
too low for the DC power supplies 
(e.g., ±6 Vdc when ± 10 volt output 
signals might be expected). The third 
factor is a gain that's too high for the 



Input (top) and output (bottom) waveforms 
of an overdriven amplifier showing 
"clipping." 



Ooops! Forgot the decoupling capacitors! 


power supply value (i.e., when the V — 
and V+ supplies are maximum). 

Photo D shows oscillation superim¬ 
posed on a sine wave output signal. I 
took this photo from an oscilloscope 
connected to the output of a 741 
amplifier in which the decoupling 
capacitors on the V - and V + power 
supplies were missing. The solution is 
to place at least some decoupling at 
each op amp terminal as close as pos¬ 
sible to the body of the device. Note 
that 741 devices are called "uncondi¬ 
tionally stable" in some texts, so some 
people believe that they won't oscil¬ 
late. 

Conclusion 

Applying operational amplifiers is 
easy. The one simple rule to remem¬ 
ber is that the output/input transfer 
function is governed by the feedback 
network. For simple voltage amplifiers 
you need only remember that the ratio 
of the resistors is the determining fac¬ 
tor. For AC amplifiers you'll also need 


to crank in the bypass capacitor 
values. 

This article is based on my new 
book: 1C User's Casebook (Sams No. 
22488), available from the HAM 
RADIO Bookstore for $12.95, plus 
$3.50 shipping and handling. I can be 
reached at POB 1099, Falls Church, 
Virginia 22041, and would like to have 
your comments and suggestions for 
this column. 

Article / HAM RADIO 
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PC HF FACSIMILE $79.95 


A complete facsimile reception system tor your 
IBM PC or compatible Receive grayscale images 
m up to 16 shades or psuedo color depending 
upon your graphics card and pnnter 

Includes: 

50 Page Manual 
Tutonal Cassette 


Demodulator 

Software 

Requires 

HF receiver 
Graphics card 


PC with 320K 
Serial port 



Software Systems Consulting 
1303 S. Ola Vista 
San Clemente, CA 92672 
(714) 498-5784 
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Get the most 
from your NiCds. 

O ne way to maximize the useful life of your 
NiCds is to use them; they thrive on it! Part 
of this use should include full discharge and 
full charge cycles. 

Many devices using NiCds come with a charger. 
Proper charging is usually easy to accomplish; it's sim¬ 
ply a matter of charging them for a fixed period of time 
— often 16-20 hours. Proper discharge is not quite as 
easy to achieve. 

My first experience with NiCds was in 1960. The 
military used NiCd wet cells to power selected equip¬ 
ment. These NiCd power supplies were stored fully 
discharged and shorted. They were removed from 
storage periodically, checked for proper electrolyte 
level, and charged. Then they were discharged at a 
specific load for a specific time to test their capacity. 
Individual cell voltages were checked during the dis¬ 
charge cycle, and any cells which discharged prema¬ 
turely were removed and replaced. The battery was 
again charged and given the timed discharge test to 
be sure that it met the capacity requirements. A NiCd 
battery is only as good as its weakest cell. I have some 
of those early NiCd cells. They're now about 30 years 
old, but still usable! 

The first commercially available NiCds I purchased 
in the mid-sixties were C and D cells. I periodically ran 
discharge capacity tests, almost from the time I bought 
them. I dated and numbered each cell so that I could 
track its performance. Some of those cells lasted over 
10 years. I've found that neither age nor number of 

By W. C. Cloninger, Jr., K30F, 4409 Buck¬ 
thorn Court, Rockville, Maryland 20853 



Multi-purpose test load is just a special purpose resistance 
substitution box. 



The multi-tapped resistor is the heart of the test load. Note 
the heavy-duty switch at the upper right for high amps. 


FIGURE 1 



Simple circuit for old-fashioned resistance substitution box. 


cycles is necessarily an indicator of when a NiCd cell 
needs to be replaced. 

For years I discharged NiCds with almost anything 
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that would place a suitable load on them. I used flash¬ 
light bulbs, automotive accessories, high-wattage 
resistors, and 12-volt automotive bulbs. I also used an 
assortment of clip leads, ammeters, voltmeters, and 
battery holders. It was a mess, but it worked! There 
are still times when I use a gang of automotive bulbs 
(photo A). 

I had known for years that it would be nice to have 
a clean, functional test load. I spotted a multi-tapped 
200-watt 6.5-ohm resistor in a catalog.' A year or so 
later I ordered two of the resistors. I looked at them 
for another year. Then, one weekend I finally con 
structed my test load (photo B). 

The circuit shown in fig. 1 is simple; it's basically 
an old-fashioned resistance substitution box. But 
remember, all power from the discharge of the NiCd 
battery is dissipated in heat, so the resistors must be 
capable of handling the required power level. The 
power dissipation is calculated with either P = IE or 
P = I’R. A 13.8-ohm load across 13.8 volts 

( R' 13.8 7 A} 

equals 13.8 watts (P= 1 x 13.8 = 13.8 watts). 
Because five resistors (R1, R4, R5, R6, and R7) share 
varied amounts of the 13.8 watts, no resistor needs 
to be rated over 10 watts. Switch S4 is a shorting type; 

I used it because that's what I had in my junkbox If 
you use a non-shorting switch, calculate the values 
and maximum load on any single resistor and use a 


TABLE 1 

Approximate resistance ranges of switch S4 when used 
with switch S3 for fine adjustment. 

« Range 1 

1.1— 7.0 ohms 

2 

9.8 — 15.6 ohms 

3 

16.6—22.4 ohms 

4 

24.1-29.8 ohms 

5 

31.2-37.0 ohms 


higher wattage resistor where required. Table 1 gives 
the approximate resistance ranges of switch S4, when 
used with switch S3 for fine adjustment. 

Construction 

There's nothing special about the construction 
(photo C). Just about everything I used came from 
my junkbox. R1 is the only component purchased spe¬ 
cifically for this project. Even the wires with the ter¬ 
minals were “cut-offs" from disassembled equipment. 
Switches S3 and S4 were what I had available. The 
meter is a 0-1 mA movement with shunts for 0-1 and 



Foreground: Load resistor R1 before installation. Center: 10-A 
continuous duty test load is guaranteed to brighten up your 
shack. 


PARTS LIST 


R1 

6 5 ohm 200 watt multi tapped resistor* 

R4 

100 ohm 10 watt 

R 5 

50 ohm 10 watt 

R6 

20 ohm 10 watt 

R7 

30 ohm 10 watt 

S3 

10 pole rotary switch 

S4 

5 pole shorting rotary switch 

SS 

4 pole high emp ceramic switch 

Meter 

0-1 mA. or to suit 

R2.R3 

shunt resistors to suit meter 

J1 J2.J3 

Jacks to suit needs 


’Hi R Corporation. 401 £ Erie Avenue Philadelphia. Pennsylvania 19134 
Part number TM23KS13 $5 SO in December 1906 catalog 


0-2 A. The shunts are lengths of resistance wire 
removed from some old wire-wound resistors. 

Start by connecting one end of the resistor wire to 
the meter. Use a clip lead on the other terminal of the 
meter, and slide the other end of the clip lead along 
the resistance wire until you get the proper reading. 
(Place another ammeter in series for reference.) Sol¬ 
der a wire to the resistance wire at this point, and con¬ 
nect the wire to the meter. I added switch SI and 
another shunt resistor to give the meter two ranges. 
The tip jacks for an external voltmeter were added as 
a convenience as was switch S2, which allows the load 
to be turned off or on without disturbing the load set¬ 
tings. 

I also needed a high amp load capability to make 
power supply tests, so I added a second load circuit 
consisting of switch S5 and jack J3. The high amp sec 
tion will handle loads of about 5 to 15 amps on a 13.8- 
volt power supply. Fifteen amps at 13.8 volts is push¬ 
ing the rating of R1 and is used only for short times. 

Using the test load 

The capacity of NiCd cells is usually stated for the 
1-hour discharge rate. That is, a 450-mAh (milliamp 
hour) AA cell will support a 450-mA load for one hour 
if it's fully charged and has 100 percent capacity. C 
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“America’s Weekly Guide to Satellite TV” 

The best in satellite program¬ 
ming! Featuring: ★ Over 120 
Channels listed ★ Weekly, 
Updated Listings ★ Magazine 
Format ★ Complete Alpha¬ 
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Time Grids ★ Specials 

★ Programming Updates! 


• Only $45.00 per year (52 weekly issues) 

• 2 Years $79.00 (104 weekly issues) 

• $1.00 for sample copy 

'NC Residents must add 5% Sales Tax 

Subscribe Today! 

call toll free 1-800-234-0021 

Visa" and MasterCard “ accepted 
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The new STV Guide con¬ 
tains valuable information on 
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bling, plus technical tips for 
installing or updating a satel¬ 
lite system—and now a pre¬ 
cise monthly guide to satel¬ 
lite TV with the latest pro¬ 
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All this in each complete issue of STV Guide 1 

• Only $48.00 per year (12 monthly issues) 

• $2.00 for a sample copy 

'NC Residents must add 5% sales tax 





Subscribe Today! 


Call toll free 1-800-234-0021 

Visa' and MasterCard * accepted 
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Discharge capacity test using adjustable battery holder 


and D cells are typically 1200 mAh (1.2 Ah). For capac¬ 
ity tests, I use the 1C rate (one times capacity); i.e., 
450 mA for AA cells. 

The first step is to discharge all cells. I use a home¬ 
made battery holder (photo D) for single cells. It's 
easy to check each cell voltage individually with a volt¬ 
meter during discharge. One of the advantages of a 
NiCd cell is a relatively flat discharge curve. Notice, 

I said "relatively" flat. Voltage under 1C load will be 
about 1.2 volts for a long time. As it nears discharge, 
it will drop to 1.1 volts and — a very short time later 
— to 1.0 volt. The change in voltage at near discharge 
can take place in a matter of a few minutes, so watch 
the cells carefully. This isn't a "set it and leave it" test 
procedure. At 1.0 volt you can consider the cell dis¬ 
charged and pull it. However, don't let the cell drop 
below 1.0 volt, or it might reverse polarity and not 
recover when recharged. If you're discharging a fixed 
battery, like an HT battery pack with seven cells (8.4 
volts nominal), stop the discharge when the battery 
reaches 7.0 volts, or 1.0 volt per cell average. 

Fully charge the cells or battery as recommended 
and you're ready for the discharge capacity test. I con¬ 
nect a digital voltmeter to the jacks on the test load 
to monitor total voltage. If I'm testing an HT battery 
pack, this is the only voltmeter I'll need. If I'm testing 
a group of individual cells as shown in photo D, I use 
a second voltmeter to monitor and pull individual cells 
whenever they drop to 1.0 volt. 

Turn on the test load and set for 1.2 A (for 1.2 Ah 
cells). Be sure to log in the start time, or use a stop¬ 
watch or timer. You'll have to readjust the test load 
as voltage drops to maintain a constant load. If the 
first cell takes 45 minutes or 0.75 hours to drop to 1.0 
volt, multiply the 1.2 A load times 0.75 hours. The 
capacity of that cell is 0.9 Ah or 75 percent of rated 
capacity. I pull each cell as it reaches 1.0 volt and cal¬ 
culate its capacity. Use the same time/load procedure 
to discharge a battery pack, but stop when the volt- 
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age drops to t.O volt times the number of cells in the 
battery pack. The same quick calculation will give you 
the capacity of your battery pack. 

I keep records on my cells and battery packs. The 
original, and only, battery pack for my TR2500 HT is 
almost 4 years old but still has over 80 percent of its 
original capacity. As cells get older, they may not hold 
1.2 volts at load for as long, but may drop slowly to 
and through the 1.1-volt range. In other words, the 
cell can no longer hold the relatively flat discharge 
curve. Such cells may or may not be suitable, depend¬ 
ing on the type of equipment in which they are used. 
In any case they are "suspect," and should be 
watched more closely than normal. 

You may also want to let fully charged NiCds sit for 
up to 30 days, run a discharge test, calculate the 
capacity, and compare it to the capacity of the cells 
or battery when just charged. The results of age or 
premature self-discharge can be quite noticeable here. 

Remember, your NiCds actually like this kind of test¬ 
ing. In fact, a couple of complete charge/discharge 
cycles may actually improve their capacity. 
And...you’ll have the added benefit of knowing just 
what condition they're in! 

References 

1 H b R Corporation. 401 E. Erie Avenue. Philadelphia. Pennsylvania 19134 
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NEMAL ELECTRONICS 


- ' - 1 - C 

-Complete Cable Assembly facilities MIl,-STD-45208 

•Commercial Accounts welcome- Quantity pricing • Same day shipping most orders 
•Factory authorized distributor for Alpha, Amphenol, Belden, Kings Times Fiber 


all NEMAL for computer cable, CATV cable, Hat cable, semi-rigid cable, telephone cable, 
rimping tools D-sub connectors heat shrink, cable ties high voltage connectors 


HARDLINE 50 OHM 

fKAl? 1/7 Aluminum Black Jackat --- 89/ft 

FLC12 1/7“ Cable* eve con copper blk fkt . 1 69/U 

FLC7B 7/FT Cahtewave con.copper b/k ikt - 3 92/It 

NM12CC N conn 1/2T con copper m/1 . 25 00 

NM78CC N conn 7/FT con copper m/1 ..— 54 00 

COAXIAL CABLES (per ft) 

1180 BkLDEN 9013 very low lots ---- 52 

1102 RG8/V 95% shield low loss foam llga . 36 

1110 RG8X 95% shield (min 8) . .. 17 

1130 RG213/U 95% shield mil spec NCV /«.. 39 

1140 RG214/U dbi silver shld mH spec .. 1 85 

1705 BG142B,V dbl silver shld, teflon Ins . 1 50 

1310 RG217/V 50 otvn 5000 wall dbl shld . 98 

1450 RG174/II 50 ohm IOC od mil spec ...- 14 

ROTOR CABLE-8 CONDUCTOR 

9C1B22 2 legs and 8-22ga ....... 21 

8C 1820 2 lOga and 820ga .--- 39 


CONNECTORS-MADE IN USA 

NF 720 Type N plug hr Balden 9913 .... 

NE723 Type N lack hr Bekfen 9913. .... 

PL259 standard UHF plug for RG8.213 ... 

PL259AM Amphenol P1259 .—. 

P12S9TS PL250 teflon ms/sHver plated .... 

PL258AM Amphenol female female (barrel) .. 

UG175/UG170 reducer hr RG 58/59 (specify) . 

UG21DS N plug for RG8.213214 Silver . 

UG83B N tack to PL259 adapter, teflon . .. 

UG 14AA S0239 to N plug adapter, teflon 
UG255 S0239 to BNC plug adapter, Amphenol 
SQ239AM UHF chassis mt receptacle Amphenol.... 


1395 

.495 

85 

...89 

1 59 

. f 651 
...22 

.335 

8 50 
850 
329 


GROUND STRAP-GROUND WIRE ^ tt > 

G S38 3/BT tinned copper brmd __—.. 40 

GSf? 1/7 boned copper braid .. 50 

GS200 1 1/7 heavy boned copper braid .. 2 00 

HW06 6ga insulated stranded wire ...... 35 

A9/14 14ga stranded Antenna wire CCS . 14 


Prices do not include shipping. S3 minimum. Visa Mastercard $30 min. COI) add $34)0 

Call or wnta hr complete pnee list NemaJ $ new 38 page CABLE AND CONNECTOR SELECTION GUIDE ts available 
at no chwge with orders of $50 or more, or at a coat of $4 with credit against nett qualifying order 

NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161 
(305) 893-3924 Telex 6975377 24hr FAX (305)895-8178 


SYNTHESIZED 

SIGNAL GENERATOR 


MADE IN 
USA 



MODEL 
SG IMF 
$429 95 
delivered 


• Covers 100 MHz to 199 999 MHz in 
1 kHz steps with thumbwheel dial • 
Accuracy +/- 1 part per 10 million at all 
frequencies • Internal FM adjustable from 
0 to 100 kHz at a 1 kHz rate • External FM 
input accepts tones or voice • Spurs and 
noise at least 60 dB below carrier • Out¬ 
put adjustable from 5-500 mV at 50 Ohms 

• Operates on 12 Vdc <§> 'h Amp • 
Available tor immediate delivery • $429 95 
delivered • Add-on accessories available 
to extend treq range, add infinite resolu¬ 
tion. AM, and a precision 120 dB attenuator 

• Call or write for details • Phone in your 
order tor last COD shipment 

VANGUARD LABS 

196-23 Jamaica Ave., Hollis. NY 11423 
Phone: (718) 468-2720 Mon. thru Thu 
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GREAT 

HOLIDAY 

GIFT 

IDEA 

NOW BACK IN STOCK 


HAM RADIO LOG BOOKS 

back by popular demand! 

Room for over 2100 QSO—that’s over twice as many 
as the other log books. For contesters, each page con¬ 
tains 30 QSO’s for easy counts. You also get the latest 
up-to-date frequency spectrum chart. ITU callsign list 
and ARRL DXCC list. Spiral bound to lay flat on your 
desk. Unquestionably the best log book value around. 
1988. 

HR-LB.Spiralbound S2.95 

HR-3LB Special 

Buy 3 Price. Save 22%.Get 3 offer S6.95 




Please Add $3.50 for 
shipping and handling 




BOOKSTORE 


GREENVILLE NH 03046 


(603) 876 1441 
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Every praampllflar l> prvcl.lon aUgiivd on ARR'» Hewlett Peckerd HP8S70A/HP346A etete-ol-the-ert nolee figure 
meter. RX only preampllllers ere lor receive appllcetione only. Inline preemplltlere ere rf twitched (tor uea 
with transceiver!) end handle 25 watte transmitter power. Mount Inline preampllllers between transceiver 
and power amplifier lor high power applications. Other amateur, commercial end special preamplifiers available 

In the 1-1000 MHz range. Please Include $2 ahlpplng In 


In the 1-1000 MHr range. Please Include 12 shipping In 
U.S. and Canada. Connecticut realdents add 7- Vi % 
sales lax. C.O.D. orders add 12- Air mall to lorelgn coun 
tries add 10%. Order your ARR Rx only or Inline 
preamplifier today and start hearing like never before! 
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^ ^ ^ | y £ ^ preamplifier today and •tart hei 

Research 

Box 1242 • Burlington, CT 06013 • 203 582-9409 


Nodal Analysis 

Input Impedance, VSWR, Return lx>ss, 
Ref CocffSl 1). MM loss. 

Transducer gain (S21), Voltage or 
Cutrcnl Gain, 521, Y21. 

Transmission Lines, Crystal Models, 
Coupled Inductors, Transistor Model. 
CGA, EGA Graphics. 8087 supported 
MS-DOS Computers 
Send S50 Check or Money Order to 

Gary Appel 

1318 Old Abhey Place 

San Jose, CA 95132 _ 


-H 1-PERFORMANCE DIPOLES- 


P50VDG 

P144VD 

P144VDA 

P144VDG 

P220VD 

P220VDA 

P220VDG 

P432VD 

P432VDA 

P432VDG 


50-54 
144-140 
144-148 
144 140 
220225 
220-225 
220-225 
420-450 
420-450 
420-450 


Inline (rl awltched) 

SP28VD 28-30 

SP50VD 50-54 

SP50VDG 50 54 

SP144VD 144 148 


SP28VD 

SP50VD 

SP50VDG 

SP144VD 

SP144VDA 

SP144VDG 

SP220VD 

SP220VDA 

SP220VDG 

SP432VD 

SP432VDA 

SP432VDG 


144-148 

144-148 

220-225 

220-225 

220-225 

420-450 

420450 

420450 


<0.5 
< 1.5 
< 1.0 
<0.5 
< 1.8 
< 1.2 
<05 
< 1.8 
<1.1 
<0.5 


<1.2 

<1.4 

<0.55 

< 1.6 

< 1.1 

<0.55 

<1.9 

<1.3 

<0.55 

<1.9 

< 1.2 

<0.55 


DGFET 

GaAnFET 

DGFET 

DGFET 

GaAsFET 

Bipolar 

Bipolar 

GaAsFET 


0 

0 

♦ 12 
0 
0 

♦ 12 
0 
0 

♦ 12 
-20 
-20 
♦ 12 


DGFET 

DGFET 

GaAsFET 

DGFET 

DGFET 

GaAsFET 

DGFET 

DGFET 

GaAsFET 

Bipolar 

Bipolar 

GaAsFET 


$59.95 
$59.95 
$109.95 
$59.95 
$67 95 
$109.95 
$59.95 
$6795 
$109 96 
$62.95 
$7995 
$109.95 


ICOM 


£;vhf 

COMMUNICATIONS 


INTRODUCING 
W2DH2 VHF/UHF MODULES 
NOW AVAILABLE 

NOW AVAILABLE 

900 MH/ Transverter $299 00 

Call for our special NOW 
ICOM.AEA LARSEN, VAN GORDEN 
VIBROPLEX. NYE VIKING, FALCON 
COMM. LEADING EDGE. ARRL PUBLI 
CATIONS KAGLO. HAMTRONlCS. ETC 


915 North Main Street 
Jamestown, New York 14701 


AiUM* /MM/ 


PH.(716)664-6345 


DATONG/GILFER 

for better listening 


DATONG AUTOMATIC FIITFRS Bl ANKFRS 
MEAN UP RECEPTION Ft 1 Audio Filter provides 
12 poles ol tunable filtering lo dig out weak 
signals, remove interference automatically. Easy 
to t on net t. $229. % (4 $4). Model SRB2 
Woodpecker Blanker blanks out Russian radar 
interference automatically. $169.95 ( 4- $2.50). 


DATONG ACTIVE RECEIVER ANTENNAS FOR BIG 
PERFORMANCE ANYWHERE \-meter <9 /I 
di|H>les with low-noise amplifiers al the dipole 
and .il the mlerfac e. Indoor model <AD-2701 uses 
flexible wire elements; outdoor model (AD-170) 
uses stainless steel whips. Mount anywhere 
6 dB gain al the dipole, 12 dB at the interface 
1(10 kH/-7()MH/ AD-270$114.50 ( ♦ Si). AD-370 
$129,501 • $4.50); power converter $15.95. 


ORDER PHONE: 1-800-GILFER-1 

Prices subject fo change w/o notice 

GILFER SHORTWAVE 

52 PARK AVE. PARK RIDGE, N| 07656 
Ph 201/391-7887 
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cumulative index 

1984-1988 


ANTENNAS AND 

TRANSMISSION 

LINES 

general 

Antenna insulators. PTFE VHF 
W5JTL p 98, Oct 85 

Antenna relay sequencing 
KN5SS pi 7, Oct 87 

Antenna support (HN) 

W6XM p 64, Jun 84 

Applied Yagi antenna design part 2:220 
MHz and the Greenblum design data 
WB3BGU p 33, Jun 84 

Baiun chop suey 

K4KJ pi 13, May85 

Bulkhead connector (HN) 

K9CZB p 78, Apr 85 

Short Circuit p 74, Jul 85 


WB3BGU p 33, Jun 84 

Baiun chop suey 

K4KJ pi 13, May85 

Bulkhead connector (HN) 

K9CZB p 78, Apr 85 

Short Circuit p 74, Jul 85 

Compact travel antenna 
K1BQT p 29, Jun 87 

Construction techniques using PVC pipe 
to make antennas 

W20QI p 98, Sep 88 

Direction-finding tool, the fox box 
K1ZJH p 25, Oct 85 

Easy measurement of antenna currents 
(HN) 

KOIF p 39, Sep 88 

Elmer's notebook: Standing wave ratio- 
what does it mean? 

W1SL p 98, Feb 88 

Groundplane antenna 
Comments: DJ0TR/OE8AK p 6, June 87 
Comments, ground plane antennas 
W6BCX p 6, Oct 87 

Ground rod resistance 
K4MT p 95, Jul 84 

Comments p 8, Sep 84 

Ham Radio techniques 
W6SAI p 75. Nov 84 

Ham Radio techniques 
W6SAI p 67, Dec 84 

Ham Radio techniques: antenna systems 
W6SAI p 55, May 87 

Ham Radio techniques: A look at the 
groundplane antenna 
W6SAI p 38, Oct 88 

Homebrew antenna mount 
W6QIR p 35, May 87 

Leyden's magic jar: the derivation of the 
Hertzian and Marconi antennas 
KR6A p 24, Oct 84 

Preamplifiers, Active antenna 
RW Burhans p 47. May 86 

Practically speaking: using antenna noise 
bridge 

K4IPV p 69, May 86 

Secrets of successful low-band operation: 
part 1 

K2RR p16, May 86 

Secrets of successful low-band operation: 
part 2 

K2RR pi 7, Jun 86 

7/8-inch hardline coax connectors- 
construct at your own low cost 
WA5FAC p 95, Sep 88 

VHF/UHF world 

W1JR p 110, May 84 

VHF/UHF world 

W1JR p 77, Sep 86 

Wire plow, build a simple 
W7IV p 107, May 84 

Yagi design program 
W6NBI p 6, May 87 


p 95, Sep 88 
p 110, May 84 
p 77, Sep 86 


p 107, May 84 


Yagis, stacking is a science 
KlFO pi 8, May 85 

Yagi vs Quad, part 1 

K2SS p 68, May 88 

Yagi vs Quad-part 2 

K2SS p 78, Jun 88 

hf antennas 

Active antenna, 0.5-30 MHz 
K1ZJH p 37, May 85 

Comments, Hansen, R.C. p 10, Jut 85 
Analyzing 80-meter delta loop arrays 
KlGQ p 10, Sep 86 

Applied Yagi antenna design, part 6: the 
model and a special teaching tool 
WB3BGU p 89, Oct 84 

Capacitively loaded dipole, high- 
performance 

W6VX p 33, May 84 

Delta loop, the reduced-size, full- 
performance, corner-fed 
G3TKN p 67, Jan 85 

Designing trap antennas: a new approach 
WCJF p 60, Aug 87 

Designing Yagis with the Commodore 64 
N0CAO pi 07, Jan 86 

Elmer’s notebook: ten-meter skyware 
WlSL p 90, Jul 88 

End-fed BJK; switchable vertical array 
W1JF p 53, May 85 

Five-band dipole 

W6HPH p 76, Sep 88 

Ham Radio techniques 
W6SAI p 65, Jan 84 

Comments, WA2DRL p 8, Sep 84 

Ham Radio techniques 
W6SAI p 63, Feb 84 

Comments, K4KYV p 12, May 84 

Comments, WD6DUD p 8, Sep 84 

Comments, AD 1G p 8, Dec 84 

Ham Radio techniques 
W6SAI p 53, Mar 84 

Ham Radio techniques 
W6SAI p 76, Apr 84 

Ham Radio techniques, fifty years ago 
W6SAI p 58, Jun 84 

Ham Radio techniques, 160 redux 
W6SAI p 89, Jul 84 

Ham Radio techniques 
W6SAI p 96, Aug 84 

Ham Radio techniques 
W6SAI p 106, Oct 84 

Ham Radio techniques 
W6SAI p 55, Dec 85 

Ham Radio techniques: time and fre¬ 
quency station WWVS, minibeam 
design, "white noise” 

W6SAI p 37 Jun 87 

Ham Radio techniques: 80-meter antenna. 
160-meter discone antenna 
W6SAI p 57 Jul 87 

Ham Radio techniques: antennas 
W6SAI p 57 Sep 87 

Ham Radido techniques: "radio ground” 
on 160 meters 

W6SAI p 53, Mar 86 

Ham Radio techniques: why not a two- 
element Yagi 

W6SAI p 36, May 88 

Ham Radio techniques: a nifty bi-square 
beam for 10 or 12 meters 
W6SAI p 68, Jun 88 

How high should your HF antenna be 
W5QJR p 89, May 86 

Inverted "L‘\ limited space (HN) 

W8FR p 63, Jun 84 

JR vari-lobe antenna, control your take-off 
angle 

W1JF p 46, May 85 


p 96, Aug 84 
p 106, Oct 84 
p 55, Dec 85 


Matching dipoles (letter) 

W5XW p 8, Aug 85 

Modified Bobtail (HN) 

W0MBP p 87, Sep 84 

Multiband 8JK, an end-fed 
G3SBA p 81, May 84 

New class of directive antennas 
W4MB p 107, Apr 86 

Comment, AG4R p 9, Jul 86 

No-compromise, multiband, low VSWR 
dipole 

GM3HAT p 69 May 87 

Odd antennas, comments 
W9RXC p 9, Aug 86 

Offset drooper: an improved ground 
plane 

W6BCX p 43, Feb 86 

Old antennas, comments 
WDM BP p 9, Feb 86 

Optimizing gain on Yagi antennas 
K2SS p 21, Mar 88 

Phased arrays, feeding: 

KB8I p 58, May 85 

Short circuit p 74, Jul 85 

Quad antenna:part 1-general concepts 
W4MB p 43, May 88 

Quad antenna.part 2-circular and oc¬ 
tagonal loops 

W4MB p 54, June 88 

Quad antenna:part 3-circular loop and 
octagonal arrays 

W4MB p 34, Aug 88 

Rhombics, controlled vertical radiation, 
part 1: designing for high performance 
N4UH p 100, Mar 85 

Rhombics, controlled vertical radiation, 
part 2: antenna erection and per¬ 
formance 

N4UH p 99, Apr 85 

Secrets of successful jow-band opera¬ 
tion: part 1 

K2RR p 16, May 86 

Secrets of successful low-band opera¬ 
tion: part 2 

K2RR p 17, Jun 86 

SEED antenna: a short, efficient end-fed 
dipole 

W4JAZ p 103, Sep 84 

Shortened 40-meter four-element sloping 
dipole array 

OE5CWL p 74, May 88 

Structural evaluation of Yagi elements 
K5IU p 29, Dec 88 

Tapered vertical, calculating the input 
impedance of 

K30QF p 24, Aug 85 

Short circuit p 78, Oct 85 

Terminated vee beam, sloping 
Ross, Robert p 71, May 85 

Three-band sloper for 7, 18 and 24 MHz 
(HN) 

W5FG p 58, May 88 

Top-loaded vertical, a high-efficiency 
W6US p 65, Oct 84 

Transmission line antenna, 160-meter 
N9NB p 87, May 85 

Trap antenna, design your own 
W4MB p 37, Oct 84 

Two-element hf beams 
G6XN p 8 May 87 

Comments, W90AM p 10, Mar 84 

Two single 80-meter radiators for short 

and long skip (HN) 

Y04WU p 98, Nov 88 

Vertical phased arrays: part 6 

K2BT p 45, May 84 

Verticals over REAL ground 
WB9VWA p 35, Jan 84 

W2PV 80-meter quad 
KlGQ p 56, May 86 


W8JK antenna for 40, 30 and 20 meters 
N6YC p 9, May 88 

Yagis, stacking is a science 
KlFO p 18, May 85 

3-element Yagi design, key to 
K30QF p 48, Mar 84 

40, 80, and 160-meter vertical, remote 
controlled 

W7LR p 38, May 84 

80-meter half-wave sloper uses reflector 
(HN) 

KOIF p 48, Oct 84 

Short circuit p 8, Feb 85 


vhf antennas 

Antenna insulators, PTFE VHF 
W5JTL p 98, Oct 85 

Applied Yagi antenna design part 1: a 
2-meter classic revisited 
WB3BGU p 14, May 84 

Applied Yagi antenna design part 2: 220 
MHz and the Greenblum design data 
WB3BGU p 33, Jun 84 

Applied Yagi antenna design part 3: 432 
MHz with Knadle and Tilton 
WB3BGU p 73, Jul 84 

Applied Yagi antenna design part 4: a 
50-MHz Tilton/Greenblum design 
WB3BGU p 103, Aug 84 

Applied Yagi antenna design part 5: ad¬ 
ditional optimization techniques 
WB3BGU p 93, Sep 84 

Colagi antenna, The 
VE3BFM p 61, May 86 

Computer-aided design of long VHF 
Yagi antennas 

VK4ZF p 28, May 86 

Cylindrical feedhorns revisited 
WA9HUV p 29, Feb 86 

Efficiently launch-VHF/UHF wave 
W3HWC p 63, Oct 88 

Fastening Trigon reflectors to VHF an¬ 
tennas (HN) 

W5JTL p 88. Sep 84 

Ham notebook: a 2-meter halo antenna 
NR5A p 63, May 87 

High-performance Yagis for 432 MHz 
KlFO p 8, July 87 

Short Circuit p 97, Oct 87 

Comments: KLM balun 
WMScott p, 6, Sept 87 

Long 2-meter collinears—a simple way 
to achieve gain (HN) 

WB3AYW p 5. May 86 

VHF/UHF World 

W1JR p 110, May 84 

VHF/UHF World: stacking antennas, pari 
1 

W1JR p 129, Apr 85 

VHF/UHF World: stacking antennas, part 
2 

W1JR p 95, May 85 

VHF/UHF world 

W1JR p 85, Dec 85 

VHF/UHF world: Designing and building 
loop Yagis 

W1 JR p 56, Sep 86 

Short circuit p 54, Jan 86 

VHF Yagi CAD on the C-64 
W4PFZ p 70, Sep 86 

VHF/UHF world: Yagi facts and fallacies 
Wt JR p 103, May 86 

VHF/UHF world: optimized 2- and 
6-meter Yagis 

W1JR p 92, May 87 

Short circuit p 41, Aug 87 

Short circuit p 49, July 87 
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tour JpT*1 I o Jfri l«i;i run 


ID(Sta) : UOABC 
Date: 0810-88 
Typm <mod»> : USB 
R» (tariff : 

Data: 

Sta«u»: (T/RI (CLS1 



Naitv t CMRR_ City: DENVER Slat#: CO 

Bavin: 2li0S End QSO ^l 07:?? Frev; £8 46S 0 

My RSI: His IIST: &9 Power: QSL: 

{Data Base / Status Window] 

CCLD) CSr/Tl (Qm/«V) 

21 -V- 

WOA0C DENVER CHARLIE 

HOME BREU XHIR. 3 ELEMCN1 IRIBANOER. LIVES NEAR UNCLE JOE 


LOG WRITE 


Manual Mod* 
- Lov of 



Bring vciui itaihm min the n’m|»utcr if* with LOUWfUTE. 
ih* menu driven. u»ei ftirmlh logging program wriiirn Hr Ed 
Trov tNU'V i LOGWRITE a lb* perfect atnwrv lot the 
complete ham tinUon li vmptilin v>ui apernnnn and ft*e* 
>ou the competitive edee in and DX'Ing LOCWRITE 

works with all IBM l'C» and compatibles 



MM.WKUEi unique tpin urtern feature allows i.<r umul 
tanenui logging anil test prncruttig I "ggmg fealum include 


instant can sign or prefix search 

- Print Edit or View records 

- Plenty of room for notes ft addresses 
Automatic time'date stamping 


Text processor Icamret automatic sold wrap, backspace cor 
reel, and utolling throw **a\ your pen and paperi 


To order tour cops «>f L(>(.WRITE, rontpleir with instruction 
imnuat. send S24.95 ll*» residents add tl SO sales tan to 


FOR IBM PC/XT/AT PS/2 & COMPATIBLES - $89.95 - 


(Aries— 1 ... 

Inserts DAI( / IIMF from Computer f R| Ot.^NCY / MOW Irom Iranscrnw (cerion Kenwood umJ Icons motleh.) v>to log 
Inlfdoces wlh Kanlronits KAM ond AIA PX -?37 Ictminol Units lor totally inleqrolfd CW-SCPUNl/O 
Works rlh a Mouse ond/or functcn Keys lor las! and easy control of lermnol (Ms ond Oalo Entry 

Is useful wlh or vnthout flterifltinQ lo Irrmnot Units ond Iranxrwrrs 
. Chonqes IU Modes, operotinq poromrlers ond lies data into the loq lie rlh |he press ol a key or the ckk ol o mouse 
... Has o Conies! Mode ond automate strinq teptocemenl copoWty ahich q*e ne* meoninq lo quick e»thonqei 
Hos Automate I>up chrtkinq and the oMity to search / print data base by Col. Country, frrq. OSl vtfo. etc 
lets you run other proqrams (or access 00$) Mile sloymq resident in memory okxiq rlh your data 
... logs vo<e contorts. nhUe simultaneous^ connected to o pocket mol bor ond dor>-boding messages into o capture fie. 

An Extremely useful program! Most Aries-1 Users "fire up" the program when¬ 
ever they are in the shack. Whether operating Voice, AMTOR, Packet or any other 
mode, you will enjoy having your Log available on screen simultaneously with 
your Terminal Unit and access to your other ham software just a keypress away, 
c VISA - - Our 10th Year of delivering Quality Software to the International market MasterCard 


Aerospace ( (insulting 
l\<>. Box 156. Cwvnecld. Pa. 1943ft 


Or call I iBnOt UM|V* cm M t » order wuh Vim Mmirr 
Caul iflewe tpecily '? or 5 75 inch floppi i 


MAKE CIRCUIT BOARDS 
THE NEW. EASY WAY 



I 


WITH TEC-200 FILM 


JUST 3 EASY STEPS. 

• Copy circuit on TEC-200 film using 
any plain paper copier 

• Iron film on lo copper clad board 

• Peel off film and etch 

SATISFACTION GUARANTEED 
convenient 8 Y 2 x 11 size 


5-Sheets for $3.95 
10 sheets only $5.95 

add SI 25 postage — NY res add sales tax 

The MEAD0WLAKE Corp. 

DEPT. K. P.O. Box 497 
Northport. New York 11768 


^ CADDELL ^ 
COIL CORP. 


35 Main Street 
Poultney, VT 05764 
802-287-4055 


BALUNS 

Gel F*OWER lo your antenna' Our Baiuns are 
already wound and ready for installation in your 
transmatch or you may enclose them in a 
weatherproof box and connect them directly at 
the antenna They are designed for 3-30 MHz op 
eration <See ARRL Handbook pages 19-9 or 
6-20 for construction details ) 
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VHF/UHF world: minimum requirements 
for 2-meter EME-part 1 
W1JR p 39, Aug 87 

Yagi triangular array 
W2IKP p,42, May 87 

Yagi trigon reflector. Optimizing 
WB3BGU p 84, Jan 86 

Yagi, a high-gam 70-cm 
W1JR p 75, Dec 86 

Short circuit: p 68, Feb 87 

Yagis, stacking is a science 
K1FO p 18, May 85 

2-meter J-pole antenna, all-metal 
KD8JB p 42, Jul 84 

Comments, K2WWT, 

KD8JB p 8, Feb 85 

Comments, DJ0TR/OE8AK p 8, Nov 85 
2-meter V-antenna 

AD1B p 86, Jan 84 

matching and 
tuning 

Antenna matching, easy 
WB4GCS p 67, May 84 

Broadband RF transformers 
K2LB p 75. Jan 86 

Designing trap antennas: a new 
approach 

W0JF p 60 Aug 87 

Elmer's notebook:antenna tuner 
WlSL p 83, Apr 88 

Elmer’s notebook: antenna tuner 
WlSL p 102, May 88 

Gamma matching, basic 
WBflKN p 29, Jan 85 

Gamma matching programs for the 
C-64/128 


Elmer's notebook: transmission lines 
WlSL p 90, Mar 88 

General purpose line transformers 
W6IOJ p 94, Aug 86 

Ham radio techniques, fifty years ago 
W6SAI p 58. Jun 84 

Measuring transmission line parameters 
OE2APM/AA3K p 22, Sept 88 

Open-wire line for 2 meters 
N4UH p 94, Jan 87 

Practically speaking: transmission lines 
and their typical AC responses 
K4IPV p 34, Sept 88 

Practically speaking: standing waves-a 
review 

K4IPV p 85, Oct 88 

Real coax: impedance and phase rela¬ 
tionships 

K2BT p 8, Apr 87 

Short circuit p 91, July 87 

Practically speaking: amplifier tuning 
problem 

K4IPV p 78, Nov 86 

Real coax impedance and phase rela¬ 
tionships 

K2BT p 8, Apr 87 

Short circuit p 91, Jul 87 

RF transmission cable, microwave appli¬ 
cations 

K3HW p 106, May 85 

Solving transmission line problems on 
your Commodore 64 
K9CZB p 74. May 86 

Short circuit p 87, Jul 86 

VHF/UHF World-transmission lines 

W1JR p 83, Oct 85 

Comments W9ICZ p 9, Apr 86 

VHF/UHF World 

W1JR p 85, Dec 85 


N0CAO 

Ham radio techniques 

p 87, May 87 



W6SAI 

p 65. Jan 84 



Comments, WA2DRL 
Ham radio techniques 

p 8, Sep 84 



W6SAI 

p 63. Feb 84 



Comments, K4KYV 

p 12, May 84 



Comments, WD6DUD 

p 8, Sep 84 



Comments, AD1G 

p 8, Dec 84 



Ham Radio techniques:”radio ground” 
on 160 meters 

AUDIO 


W6SAI 

p 53, Mar 88 



Improving operation with the MFJ 989 

Advanced CW processor 


transmatch (Weekender) 


W6NRW 

p 25, Dec 86 

W4RNL 

p 24, Nov 88 

Audio Filter design, computer-aided 

Matching dipole antennas 


KE2J 

p 15, Oct 85 

WlOLP 

p 129, May 84 

Audio filter design, elliptic lowpass 

Comments, W5XW 

p 12, Apr 85 

W3NQN 

p 20, Feb 84 

Phased arrays, feeding: an alternative 

Audio oscillator to pulse generator con- 

method 


version (HN) 


KB8I 

p 58, May 85 

W0DLO 

p 50, Oct 84 

Short circuit 

p 74, Jul 85 

Audio to microwave amplifier, build your 

Pi network equations 


own 


K4MT 

p 109, Oct 88 

Gruchalla, Michael 

p 12, Mar 84 

Practically speaking: impedance 

Aural vco provides relative metering 

matching 


KlZJH 

p 97, Jan 87 

K4IPV 

p 27, Aug 88 

Automatic gain control, an audio 

Remote tuner for 75-meter mobiles 

K7NM 

p 24, Sep 84 

(weekender) 


Build a QSO "beeper” 


K9MLD 

p 36, Oct 88 

KF6CU 

p 36, Jan 86 


towers and 
rotators 


Antenna tower, fixed, tilt-over conversion 
PA«S£ p 125, May 05 

AUTOTRAK. a simple rotor interface 
board for the C-64, VIC-20 and ap¬ 
plicable to other popular computers 
K7NH p 10, Dec 87 

Ham notebook: simple tower guards 
K12JH p 39, Sept 88 

Match your antenna to your tower 
WDDOGF p 14, Jun 84 

Tower installation: make it sturdy, make 
it safe 

WB5IIR p 22, Jun 84 

Turning that big array 
VE3AIA p 10, Jun 86 

Keep your tower up 
KB9IW p 26, Jun 84 

UHF antenna tower, low-cost 
KA6GVY p 30, Oct 84 

transmission lines 

Artificial Transmission lines 
KA80BL p 21, Jul 86 

Bridge measurements, the half-wave 
transmission line in (HN) 

K4KI p 108, Nov 84 


Code practice oscillator (weekender) 
N2DCH p 65, Oct 88 

Converting mobile microphones for 
handheld VHF transceivers 
KD8KZ, WB3JCC p 79. Mar 86 

Short circuit p 199, Aug 84 

Extended-range VU meter 
WB6JNN p 59, Sep 86 

Improving the audio on the ICOM IC-27 
KD8KZ p 61, Feb 86 

Modifying microphones 
VE7CB/W6 p 81. Jan 87 

Passive audio filter design, part 2: 
highpass and bandpass filters 
Niewiadomski, S p 41, Oct 85 

Comments, W3NQN p 8, Nov 85 
Passive audio filter design: part 3 
Stefan Niewiadomski p 29, Jan 86 

Phone patches, building and using 
N6ARE p 34, Oct 85 

Power speaker enhances mobile 
operation 

K1ZJH p 83. Jan 88 

Processor for code tapes 
W4ULD p 61. Sept 88 

Repeaters, speech synthesis for 
N9EE p 79, Mar 84 

Sight and souud CW 
W6NRW p 10, Jan 88 

Telephone ring indicator, visual (HN) 
W2QLI p 62, Apr 84 

Understanding telephones 
N6ARE p 39, Sep 85 

Comments, KD7WL p 9, Apr 86 


COMMERCIAL 

EQUIPMENT 

Annunciator bell for the Kantronics 
KPC-2 

KlZJH p 22, Aug 86 

Argonaut 509 conversion for 30 meters 
(HN) 

AA4LL p 49, Oct 84 

C-64 and GLB PK-i interface circuit 
W2EHD p 07. Mar 07 

CAT control system for the Yaesu 
FT-757GX 

SM8CPI p 26, Nov 07 

Computer control of ICOM R-71, 271, 
471, and 751 radios 
NG6Q p 47, Apr 86 

Extending receive coverage for the IC-02 
and IC-04 

WB6GTM p 77, Jul 86 

Comments: WB6GTM p 6, May 87 
Ham radio techniques 
W6SAI p 63, May 84 

Ham radio techniques, fifty years ago 
W6SAI p 58, Jun 84 

Ham Radio Techniques: “white noise’’ 
revisited 

W6SAI p 79, Oct 87 

ICOM's newest transceiver 
NtACH p 17, Mar 88 

Improved gain distribution for the Yaesu 
FT-726R 

KlZJH p 53, July 87 

Comments: Kudos for Kantronics 
WB3EXR p 6, June 87 

Improving the audio on the ICOM IC-27 
KD8KZ p 29, Jan 86 

KWM2, RIT for the (HN) 

KH6JF p 109, Jul 84 

Modifying the Trio-Kenwood TS-930S 
WB9BXT p 67, Apr 86 

Modifying the Yaesu FT-301 for 30-meter 
coverage 

AF9Q p 42, Mar 86 

More fixes for the IC22S VHF radio 
VE6ZS p 91, Oct 88 

More optional notes on the TS-930S 
W6FR p 23, Apr 88 

Practically speaking: now that the war¬ 
ranty has expired 

K4IPV p 67, Sep 85 

Comments, W5QJM p 8, Nov 85 

RDF, An improved 

K0OV p 67. July 87 

Simple (C-735 to C-64 interface 
N7ICW p 39, Mar 07 

Simple modifications and adjustments 
for the TS-930S 

W6FR pi9, Apr 87 

Technology of commercial television part 
2: hardware 

KL7AJ p 54. Jan 08 

Ten-Tec Corsair modification (HN) 

N3BEK p 62, Apr 84 

Thumbwheel frequency selector for the 
Yaesu FT-757GX 

KA9SNF p 33, Nov 07 

TR-2500/2600 2-channel programming 
(HN) 

K9MLD p 128, Oct 85???IF filter mod 
(HN) 

KBflCY p 125, May 04 

TS-930S headset audio, increased un¬ 
distorted (HN) 

W6FR p 128, Oct 85 

Using an RTTY terminal unit with the 
Heathkit HD4040 TNC 
AA8V p 59, Aug 86 

COMPUTER- 
AIDED DESIGN 

Bandpass filter design, interdigital, 
computer-aided 

N6JH, Monemzadeh p 12, Jan 85 

Short circuit p 117, Jun 85 

Computer-aided design of tong VHF 
Yagi antennas 

VK4ZF p 28, May 86 

Design a no-tune amplifier with your per¬ 
sonal computer 

W7DHD p 8, Sep 87 

Designing Yagis with the Commodore 64 
N0CAO p 107, Jan 86 

Diagnostic serial data latch 
KA9SNF p 56, Apr 88 

Direct currents reduce core permeability 
K5BVM p 58, Jul 86 

Short circuit p 87. Jul 86 


Elmer's notebook: modems and RS-232 
WlSL p t13, Oct 88 

Gamma matching programs for the 
C-64/128 

N0CAO p 87, May 87 

Ham notebook: rebuild your C-64 key¬ 
board with C-? parts 
AF8B p 74, Feb 88 

Linear design by computer 
W4MB p 37, Feb 87 

Low-cost pc board layout software 
Freeman, Eva p 8, Oct 87 

Remote repeater programming using a 
computer and a telephone 
KD9BC p 89, Mar 86 

RF filters, Build narrowband 
WB4EHS p 10, Mar 86 

Short circuit p 36, Jun 86 

Solving transmission line problems on 
your Commodore 64 
K9CZB p 74, May 86 

Top-down filter design 
VE5FP p 41, Jan 87 

VHF Yagi CAD on the C-64 
W4PFZ p 74, May 86 

Comments: Yagi design program 
W6NBI p 6. May 87 

Yagis, designing with the Commodore 
64 

WA3EKL p 59, Jun 85 


CONSTRUCTION 

TECHNIQUES 


Advanced CW processor 
W6NRW p 25, Dec 86 

Air-wound coils, constructing 
W7BKE p 37, Aug 84 

Battery charger, NiCd, constant current, 
a pulsed 

K2MWU p 67, Aug 85 

Build a better box 

Gruchalla, Michael p 45, Aug 84 

Build narrowband RF filters, Comments 
WB4EHS p 9, Sep 86 

Bulkhead connector (HN) 

K9CZB p 78, Apr 85 

Short circuit p 74, Jul 85 

Carpet samples in the ham shack 
KlZJH p 82, Sep 87 

Code practice oscillator 
N2DCH p 65, Oct 88 

Construction techniques using PVC pipe 
to make antennas 

W20QI p 98, Sept 88 

Cooling semiconductors part 1: design¬ 
ing and using heatsinks 
Martin, Vaughn D p 33, Jul 84 

Cooling semiconductors part 2: blowers 
and fans 

Marlin, Vaughn D p 52, Aug 84 

Design an amplifier around the 
3CX1200A7 

W7DHD p 33, Dec 87 

DTMF tone signaling circuit 
WV6A p 42, Sept 88 

Dummy load, DC 

W4MLE p 91. Apr 85 

Elevation indicator, inexpensive 
W5JTL p 67, Jun 05 

Elmer's notebook: the myterious "Q” 
WlSL pi 10, Sept 88 

Get the most from your NiCds 
(Weekender) 

K30F p 88, Dec 88 

G O E S reception: a simple approach 
WA4WDL p 46, Jan 84 

Ham notes: Waterproofing fittings 
W4MLE p 101, Nov 86 

High-frequency dummy load (HN) 

W1KWE p 64, Jun 84 

Homebrew tuning dial 
N2DCH p 75, Dec 88 

Homebrewing equipment from parts to 
metal work 

W7KBE p 26, Mar 88 

Inductance equation, a different ap¬ 
proach (HN) 

K4KI p 116, Dec 84 

Junk-box ingenuity; how to buy, use, 
and recycle surplus electronic parts 
WB4EHS p 32, Aug 84 

Low-cost pc board layout software 
Freeman, Eva p 8, Oct 87 

Make a homebrew sheet metal brake for 
chassis construction projects 
WB6BIH p 43, Jun 86 

Microstrip impedance program 
K8UR p 84, Dec 84 

NE5205 wideband amplifier 
Gruchalla p 30, Sep 86 
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Short circuit p 72, Jan 87 

New uses for old tuners 
W6WTU p 25 Jan 88 

Passive audio filter design, part 1: de¬ 
velopment and analysis 
Niewiadomski, S p 17, Sep 85 

Polymer film transforms mechanical 
energy to electrical energy 
WA4KFZ p 55. Dec 84 

Power FETs: trend for VHF amplifiers 
Peters, Daniel and W7PUA 

p 12, Jan 84 

Practically speaking: Keep it cool 
K4IPV p 75, Apr 86 

Practically speaking: parts sources 
K4IPV p 78, Nov 86 

Practically speaking: grounding and 
shielding, pt 1 

K4IPV p 47, Apr 87 

Practically speaking: grounding and 
shielding, pt. 2 

K4IPV p 81, May 87 

Comments: grounding and shielding 
KA8DKT p 6, Aug 87 

Practically speaking: drift and shift 
K4IPV p 75, Jan 88 

Practically speaking: noise, signals and 
amplifiers 

K4IPV p 77, Feb 88 

Practically speaking: feedback 
K4IPV p 60, May 88 

Practically speaking: “ferriting” out the 
problem 

K4IPV p 72, Jun 88 

Practically speaking: non-ideal lianear 1C 
amplifiers typical problems and how 
to solve them 

K4IPV p 72, Jul 88 

Practically speaking: Overview of op 
amps-part 1 

K4IPV p 100, Nov 88 

Practically speaking: Overview of op 
amps-part 2 

K4IPV p 83. Dec 88 

Precision high-voltage dc regulator 
AG6K p 75, Aug 88 

Quick fix for soldering irons (HN) 

W2YW p 62, Apr 84 

Reflected power limiter 
K4KI p 63, Jul 84 

Remote base/simplex phone patch con¬ 
troller 

AA4NX and KK4LA p 54, Aug 88 

Rewinding transformers with CAD 
W6WTU p 74, Mar 87 

RF filters, Build narrowband 
WB4EHS p 10, Mar 86 

Short circuit p 36, Jun 86 

Silk screen techniques, make your own 
board using 

W3QOM p 83, Nov 84 

Silverplating, safe, sensible 
K9EYY p 29, Feb 85 

Simple low-cost comb generator frequen¬ 
cy calibrator 

Martin, Larry p 78, Jul 88 

Simple receivers from complex ICs 
W6VEH p 10, Nov 88 

Solar power for your ham station 

NH6N p 14, Dec 84 

Structural evaluation of Yagi elements 
K5IU p 29, Dec 88 

Superhet coilset, design with a 
microcomputer 

Sterrenburg, FAS p 113, Nov 84 

The Guerri report: pc boards 
W6MGI p 109. Sep 86 

Tuning indicator for RTTY and packet 
radio 

W0HZR p 65, Sept 88 

Two in one: trace doubler for CRO, and 
square wave and pulse generator (HN) 
Tseng Liao p 26, Dec 88 

2 -meter monitor 

WA3ENK p 64, Jul 88 

Universal analog breadboard, A 
Gruchella, Michael p 85, Jun 86 

ZX-81/TS1000 controller: new use for old 
computers 

N9NB p 31, Dec 86 

DIGITAL 

TECHNIQUES 

Add a digital readout to the ‘poor man's 
spectrum analyzer” 

WA2PZO p 84, Sept 88 

Amateur FSK: A spectral analysis 
WA6NCX p 42 Dec 86 

AMTOR. AX.25, and HERMES, a perfor¬ 
mance analysis of three systems 
W9JD p 63, Dec 85 
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Comments, G3PLX p 9, May 86 

Annunciator bell for the Kantronics 
KPC-2 

K1ZJH p 22, Aug 86 

Audio filter design, computer-aided 
KE2J p 15, Oct 85 

AUTOTRAK, simple rotor interface board 
for the C-64, VIC-20 and applicable to 
other popular computers 
K7NH p 10, Dec 87 

Build a QSO “beeper'' 

KF6CU p 38, Jan 88 

CAT control system for the Yaesu 
FT-757GX 

SM6CPI p 26, Nov 07 

Commodore 64, $100 printer (HN) 

W2QLI p 86, Aug 85 

Computer control of ICOM R-71, 271, 
471, and 751 radios 
NG6Q p 47. Apr 86 

Comments: Continuous phase tones 
G3VMR p 6, Aug 87 

Decoding data signals 
WB4GCS p 60, Dec 88 

Deluxe logic probe 

MWilde p74, Jan 87 

Digital can do more, Comments 
KA4JFO p 9, Mar 86 

Digital clock, build a fail-safe 
KlMC p 54, Oct 85 

Digital frequency readout using the Com¬ 
modore 64 

W3NNL p 83, Nov 85 

Digital HF radio: a sampling of tech¬ 
niques 

KA2WEU/DJ2LR p 19, Apr 85 

Short circuit p 121, May 85 

Direct synthesis VFO 
W7SX p 10, Sept 88 

DTMF controller for repeaters 
WB4FXD p 47, Sep 85 

DTMF tone signaling circuit 
WV6A p 42, Sept 88 

Elmer’s notebook: An introduction to dig¬ 
ital communications 
WlSL p92, Jul 87 

Elmer's notebook: An introduction to 
AMTOR 

WlSL p 101, Sept 87 

Elmer's notebook: packet radio 
WlSL p 100 , Oct 87 

Frequency synthesis up to 2 GHz 
WA6DYW p 22. Apr 88 

Get on SSTV-with the C-64 
I2CAB and I2AED, edited by K9EI 

p 43, Oct 86 

Short Circuit p 97, Oct 87 

HP-IL serial loop 

Martin, Vaughn D p 101, Apr 84 

Improving the WB3CEH programmable 
callsign identifier (hn) 

KL7XO p 82, Sept 87 

Comments: Packet board update 
VE3LNY p6, Jan 87 

Packet radio and area networking 
W83JZO p 38, Dec 84 

Packet radio, automatic frequency and 
deviation tester 

WB20SZ p 41, Dec 85 

Packet radio primer 

WAlFHB p 30. Dec 85 

Packet radio: the software approach 
W4UCH p 63, Sep 84 

Packet radio TNC for the IBM PC 
VE3LNY p 10. Aug 86 

PL tone generator, a programmable 
WB0VSZ p 51, Apr 84 

Short circuit p 125, May 84 

Practically speaking: using the digital 
frequency counter-some pitfalls 
K4IPV p 47, Apr 88 

RAM drive for packet radio 
AD1B p 44. Dec 87 

RTTY reader, interrupt-driven 
KN4L p 72, Sep 84 

Run RTTY on your Timex 
NU4V p 110, Apr 85 

Run RTTY on your VIC-20 
W5TRS p 120, Apr 85 

Satellite tracker, digitally-controlled 
KA80BL p 102, Sep 85 

Smith Chart impedance matching on 
your Commodore 64 
WA9GFR p 120, Oct 84 

Software piracy (letter) 

Forsyth, Mike p 8, Sep 84 

Spread spectrum and digital communica¬ 
tion techniques: a primer 
N9NB p 13. Dec 85 

The Guerri report computer technology 
W6MGI p 54, Nov 84 

Short circuit p 8, Dec 84 

The Guerri report: signal processing 
W6MGI p 156. Dec 84 


The Guerri report 

W6MGI p 124, Jan 86 

The Guerri report 

W6MGI p 125, Apr 86 

Thumbwheel frequency selector for the 
Yaesu FT-757GX 

KA9SNF p 33, Nov 87 

True frequency digital readout for the 
HW-101.A 

NU4F p 8, Jan 87 

Short circuit: p 41, Aug 87 

Using an RTTY termi???h the Heathkit 

HD 4040 TNC 

AA8V p 59, Aug 86 

VIC-20 printer (HN) 

W2QLI p 88, Sep 84 

FEATURES 
AND FICTION 

Electromagnetic jargon generator, state- 
of-the-art 

N6TX p 75, Apr 85 

Ham radio techniques: Ever work a W10 
W6SAI p 43, Feb 87 

Short circuit: p 50, Apr 87 

Ham radio techniques; Xingiang 
Province the last frontier 
W6SAI p 55, Apr 87 

Ham Radio techniques: the year was 
1923... 

W6SAI p 89, Jan 88 

Ham Radio techniques: "the greatest lit¬ 
tle magazine in the world” 

W6SAI p 68, Feb 88 

One hundred years of electric waves 
KR6A p 22, Aug 88 

Radio addiction: case history of an en¬ 
thusiast 

W7SX p 52, Jan 88 

Reflections: Returning the spectrum to 
chaos, .courtesy of the FCC (General 
docket 87-389) 

W9JUV p 6, Feb 88 

Reflections: Novice enhancement and 
the future of amateur radiod 
W9JUV p 6, Jun 88 


FILTERS 

Simple VHF/UHF multiple quarter-wave 
filters 

WA3EWT p 37, Sept 87 

Automatically switched half-octave filters: 
part 1 

WB3JZO and Watkins, Lee R. p 10 
Feb 88 

Automatically switched half-octave filters: 
part 2 

WB3JZO and Watkins. Lee R. p 29 
Mar 88 

Top-down filter design 
VE5FP p 41, Jan 87 


FM AND 
REPEATERS 

DTMF controller for repeaters 
WB4FXD p 47, Sep 85 

FM advantage 

WA9GDZ6 p 38. Sep 84 

FM repeater separation 20 kHz. Yes, 15 
kHz. No 

WD5IBS p 12. Aug 85 

Improved repeater/transmitter noise per¬ 
formance (HN) 

K1ZJH p 104, Apr 86 

Remote repeater programming using a 
computer and a telephone 
KD9BC p 89, Mar 86 

Repeater, high-tech: designing and 
building an FM translator 
WA6CAY p 82, Feb 85 

Repeaters, speech synthesis for 
N9EE p 79, Mar 84 

Repeaters, three circuits for (HN) 

N9EE p 91, Jan 84 

Short circuit p 10, Feb 84 

Short circuit p 10, Mar 84 

Tone burst generator tor European 
repeaters, A 

WA3EEC p 88, Jul 86 

ZIA connection: a multi-state 2-meter 
repeater link 

K5XY p 30. Oct 86 


HAZARDS 

AC line transient protection 
N6JH p 59, Apr 86 

Electric shock, the effects and treatment 
of 

NY6U p 85, Mar 84 


INTEGRATED 

CIRCUITS 

Low-pass filter, integrated circuit 
WB2KTG p 59. Jan 85 

Static electricity and modern integrated 
circuits 

K4KEF p 33, Mar 84 

The Guerri Report: superchips come of 
age 

W6MGI p 126, Feb 85 

The Guerri report: 

W6MGI p 124, Jan 86 

The Guerri report: microchips 
W6MGI p 109, Jul 86 

KEYING AND 
CONTROL 

Call sign identifier: programmable 
WB3CEH p 33, Feb 85 

Ham radio techniques 
W6SAI p 106, Oct 84 

Improving the WB3CEH programmable 
call sign identifier 

KL7XO p 82, Sep 87 

Keyer, simple, compact QRP 
(weekender) 

W5FG p 82. Oct 84 

Micros and VHF beacons transmit mes¬ 
sages automatically 
K9EI p 51. Jul 85 

Morse Code tutor 

N3SE p 45, Jun 85 

Morse keyboard, an easier approach to 
mastering the 

W1KZ p 80, Apr 84 

Remotely controlled stations: a look at a 
successful remote base 
WA6EJO p 48, Sep 86 


MEASURE¬ 
MENTS AND 
TEST 

EQUIPMENT 


Add a digital readout to the "poor man s 
spectrum 
analyzer” 

WA2PZO p 84, Sept 08 

An i-f sweep generator 
W2ZUC p 101. Jan 87 

An rf voltmeter 


G4COL p 65. Nov 87 

Bridge measurements, the half-wave 
transmission line in (HN) 

K4KI p 108, Nov 84 

Build this simple L-C checker 
W5FG p 19, Dec 88 

Calibrating series-resistance capacitance 
bridges (HN) 

Caron p 27, Dec 88 

Continuity tester, simple 
WD6GMB p 130, Sep 85 


Deluxe logic probe. A 
M. Wilde p 74, Jan 87 

Detailed look at probes 
Martin, and Davis p 75, Sep 85 

Detector, logarithmic, wideband 
PA0CX/DJ0SA p 75, Jul 85 

Dual wattmeter, 50 500 MHz 
WB4EHS p 67, Jul 85 

Elmer's notebook: power measurements 
WlSL p 100, Jan 88 

Elmer’s notebook: standing wave ratio- 
what does it mean? 


WlSL p 98, Feb 08 

EMI/RFI shielding: new techniques part 
1 


Martin, Vaughn D p 72, Jan 84 

EMI/RFI shielding: new techniques part 
2 

Martin, Vaughn D. p 85, Feb 84 

Extended-range VU meter 
WB6JNN p 59, Sep 86 
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TS-940S ^ 

HF Equipment 

List 

June 

TS 940S/AT Gen Cvg Xcvr 

S2449 95 

Cali $ 

TS-440S/AT Gen Cvg Xcvr 

1379 95 

Call $ 

TS140S Compact. Gen Cvg Xcvr 

929 95 

CallS 

TS080SHF Plus 6m Xcvr 

1099 95 

CallS 

TL-922A HF Amp 

1649 95 

CallS 

Receivers 

R 5000 100 KHi-30 MH; 

999 95 

CallS 

R 2000 150 kH*-30 MH* 

749 95 

CallS 

RZ 1 Compact Scanning Recv 

599 95 

CallS 

VHF 

TS 711A All Mode Base 25w 

1029 95 

CallS 

TR751A All Mode Mobile 25w 

649 95 

CallS 

TM 221A Compact FM 45w 

439 95 

CallS 

TM 2530A FM Mobile 25w 

479 95 

CallS 

TM 2550A FM Mobile 45w 

499 95 

CallS 

TM 2570AFM Mobile 70w 

599 95 

Cans 

TH-215A, 2m HT Has ll All 

37995 

CallS 

TH 25AT 5w Pockel HT NEW 

349 95 

CallS 

TM 721A 2m/70cm FM Mobile 

649 95 

CallS 

TM-621 2m/220 FM Mobile 

699 95 

CallS 

UHF 

TS-81 1 A All Mode Base 25w 

1.229 95 

CallS 

TR-851A 25w SSB/FM 

749 95 

Call S 

TM-421A Compact FM 35w 

449 95 

Cans 

TH 415A2 5W 440 HT 

399 95 

Call S 

TH 45AT 5w Pocket HT NEW 

369 95 

Cans 

TW-* 100A, 2m/70cm FM 

599 95 

CallS 

TH 55 AT 1 2GH/HT 

499 95 

CallS 

TR 50 tw 1 2GH/FM 

629 95 

Cans 

220 MHZ 

TM 3530A FM 220 MH/ 25w 

499 95 

CallS 

TH 31BTFM 220 MH/ HT 

299 95 

Cans 

TM 321A Compact 25w Mobile 

449 95 

Cans 

TH 315A Full Featured 2 5w HT 

399 95 

CallS 




FT-767GX 


HF Equipment 

FT-747 GX New Economical Performer 
FT 757 GX II Gen Cvg Xcvr 
FT 767 4 Band New 
FL 7000 15m-160m Solid Stale Amp 

Receivers 

FRG 8800 150 KM/ 30 MH/ 

FRG 9600 60-905 MHj 

VHF 

FT 212RH NEW 2m. 45w mobile 
FT-211 RH 2m. 45*. FM 
FT 290R All Mode Ponable 
FT 23 R/TT Mini HT 
FT-209RH FM Handheld 5w 

UHF 

FT-712RH. 70cm. 35w mobile 
FT 711RH FM Mobile 35w 
FT 73 R/TT Mini HT 
FT 709RH FMHT4w 
FT 790RMKIIFM/SSB 25w 
FT 2311R lOw 1 2GH*. FM 
VHF/UHF Full Duplex 
FT 736R New All Mode 2m/70cm 
FEX 736 50 6m. lOw Module 
FEX 736-220 220 MH? 25w Module 
FEX 736 1 2 1 2GH/ lOw Module 
FT -690R MKII. 6m. All Mode, port 
Dual Bandar 
FT 727R 2m/70cm HT 

220 MHZ 
FT 33R mini HT 
FT 109 RH New HT 
FT 312 RM, Mobile 
FT 311 RM Mobile 

Repeaters 

FTR 2410 2m Repeaters 
FTR 5410 70cm Repeaters 


1749 95 CallS 
259 95 CallS 
279 95 CallS 
539 95 Call S 
569 95 CallS 

439 95 Call S 

389 95 Call S 
399 95 Cali S 
TBA Call S 
499 95 Call S 

1269 95 CallS 
1289 95 CallS 





JUN’S BARGAIN BOX 5P ^ 

OVERSTOCK SALE 

Call for Special Price 


SPECIAL BARGAIN PRICES 
THIS MONTH ONLY 


ICOM 

03AT 

IC3200A 

IC38A 


YAESU 
FT 727R 
FT311RM 
FT109RH 


((213)390-8003 H 


3919 Sepulveda Blvd. 
Iver City, CA 90230 


BEVERAGE ANTENNA 
HANDBOOK 

by Vic Misek. W1WCR New Edition 

W1WCR has spent counlless hours developing new 
antenna ideas and optimizing Ihe SWA (Steerable 
wave antenna ) Misek delves deep into the secrets 
ol the single wire Beverage with helplnl hints and 
lips on how to maximize peitormance based upoo 
wire size height above ground overall length and 
impedance matching Also includes mlormntion on 
center led Beverages constructed out ol several 
wire lypv SMALL LOT OWNERS Beverage lor 
yon loo' Called Ihe Micro SWA d is (usl 60 It 
long You gel excellent directivity and null steering 
capabilities Transformer design mlormabon lor 
both termination and Icedlme matching is com 
plelely revised 1987 BO pages 
VM BAH Soltbound $14 95 


FULLY 

REVISED 


the 

BCVERage a 


ANTENNA 

HANDBOOK 


Please enclose $3 50 shipping & handling 

BOOKSTORE 

GREENVILLE. NH 03048 603-878-J44J 


1988 U.S. CALL DIRECTORY 

(on microfiche) 

Call Directory • by callsign S8 

Name Index - by last name S8 

Geographic Index ■ by slate/cdy S8 

All three - $20 
$3 shipping per order 

BUCKMASTER PUBLISHING 
Route 3. Box 56 
Mineral. Virginia 23117 
703/894-5777 visa/mc 800/282-5628 
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Alpha Delta Model DELTA-4 
Lightning Surge Protected 

4-Position RF Coax Switch 



2\ COM / 

ssss** 


Superior RF switching and 
equipment protection for 
amateur, military and government 
communications stations. 


• Exclusive center "off" (ground) position 
Internally disconnects and grounds all 
antenna circuits for maximum protection 
when operator is away from the station 
— an Alpha Delta first! 

• ^Incorporates the famous replaceable Arc- 
Plug’ cartridge for continuous protection 
of the active antenna circuit. Unused 
antenna circuits are automatically 
grounded — an Alpha Delta first! 

• The Model DELTA4 Switch features a 
custom designed cast housing with 
constant impedance micro-strip cavity 
construction for outstanding performance 
through UHF No lossy wafer switches 
are used. 


• Positive detent ball bearing switch drive 
tells you which position you’re in 
without guessing without looking 

• DELTA 4 handles full legal power 

• Designed and produced in the USA by 
Alpha Delta 


Model DELTA 4 (UHF connectors. 500 MHz) 

Model DELTA 4/N (N-type connectors. 1.3 GHz) 

Available from your local Alpha Delta Dealer or direct. Add 
$4 00 shipping and handling (U S A only) Exports quoted 
See Data Sheet for surge limitations. 


S74.95 

$89.95 


A L PH/Vl* f TA COMttUMKATlOMS.lMC. 

PO Box 571. Cenlerville Ohio 45459 • (513) 435 4772 

current solutions to current problems 


LOW- _ 

$mpx iNe 


* 


LOW BAND DX-ING 
COMPUTER PROGRAMS 
by John Devoldere. ON4UN. for 
Apple lle/c, MS-DOS. Commodore 
C-12B Apple Macintosh and Kaypro 
CPM Computers 

Here's a collection ol 30 super programs 
written by ON4UN Just about every interest 
or need is covered—from antenna design 
and optimization to general operating pro¬ 
grams Antenna programs include shunt 
and series input L network design, leedlme 
transformer, shunt network design. SWR 
calculation, plus 11 more! General Ham pro¬ 
grams include sunrise/sunset, great circle 
distances, grayline vertical antenna design 
program, sunrise calendar plus 9 more 1 
Phew When you sil down lo use these pro¬ 
grams you'll be amazed al what you have 
The best value in computer software avail¬ 
able loday 1986 

UN Apple lle/llc $39.95 ea 

UN-MS (MS-DOS) $39.95 ea 

UN-CPM/Kaypro $39 95 ea 

UN-C-128 (COMMODORE) $39.95 ea 

UN-MAC (MACINTOSH) $49.95 


^ 175 


BLACK DACRON " POLYESTER 
ANTENNA ROPE 

• UV-PROTECTED 

• HIGH ABRASION RESISTANCE 

• REQUIRES NO EXPENSIVE POTTING HEADS 

• EASY TO TIE & UNTIE KNOIS 

• EASY TO CUT WITH OUR HOT KNIFE 

• SIZES: 3/32" 3/16" 5/16" 

• SATISFIED CUSTOMERS DECLARE EXCEL 
LENCE THROUGHOUT U S A 

LET US INTRODUCE OUR DACRON' 

ROPE TO YOU • SEND YOUR NAME AND 
ADDRESS AND WE LL SEND YOU FREE 
SAMPLES OF EACH SIZE AND COMPLETE 
ORDERING INFORMATION 

Dealer inquiries Invited 


2472EASTMANAV£ .6UILIXNG2I 

f-% synthetic veniura California 93003 

V textiles.inc. (8<»!6S8 7903 


^ 182 


PC Slow Scan $149.95 


A complete slow scan television station tor your 
IBM PC or compatible Send and receive images 
in up to 10 shades ol gray depending upon your 
graphics card and printer 

Includes. 

Demodulator Modulator 75 Page Manual 
Software Tutorial Cassette 

Heqiires 

Ham transceiver PC with 640K Parallel Port 
Graphics Card Tape Recorder Serial port 
Stow Scan Formats 8.12 17 23 34,36 46.72 sec 



Software Systems Consulting 
1303 S. Ola Vista 
San Clemente, CA 92672 
(714) 498 5784 


150 


LOW BAND DX ING 
by John Devoldere ON4UN 

Now Available 1 The new 2nd edition ol the 
definitive book on Low Band OX’irig Based 
upon years of practical on-the-air 
experience learn the secrets ol how 
ON4UN has been so successful on the low 
bands Extensive coverage is given to trans¬ 
mit and receive antennas with clear concise 
explanations and plenty ol illustrations— 
dipoles, inverted Vs. slopers, phased arrays 
and Beverages—they're all in this book 
Also covered propagation, transmitters, 
receivers, operating, software and an exten¬ 
sive Low Band bibliography Going lo be a 
best seller' Get yours today 1987 2nd 
Edition 200 pages 

AR-UN Soft bound S9 95 


BUY’EM BOTH 
SPECIAL OFFER 

Book & Software Reg $49 90 
($59.90 for Mac) 

Just $44.90 ($54.90 for Mac) 
UN-SO (specify computer) S44.90 
UN-MSO Macintosh Special S54.90 


SAVE S5 

Please enclose S3 50 shipping & handling 

ham radio BOOKSTORE 

GREENVILLE. NH 03048 603 878 1441 
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Field strength meter, sensitive 


Two-tone signal generator 


K4KI 

p 51, Jan 85 

Y B9ATA/WA7AQN 

p 25, Feb 86 

Filter tester, simple (HN) 


Short circuit 

p 45, Apr 86 

W6XM 

p 116, Dec 84 

Short circuit 

p 36, Jun 86 

Frequency calibration using 60 kHz 

23 GHz prescaler 


WWVB 


N6JH 

p 21, Jan 87 

W4ZPS 

p 45, Mar 88 

Understanding noise figure 


Frequency counter, ''smart" 

Gruchalla, M. 

p 89, Apr 87 

WA5VQK 

p 41, Oct 84 

VHF noise bridge, a 


Short circuit 

p 126, Apr 85 

OE2APM/AA3K 

p 10, Jul 86 

Frequency and level standard 

VHF/UHF world 


PA0CX 

p 10, Jan 86 

W1JR 

p 55, Oct 84 

Comments, WA8LLY 

p 9, Jun 86 

SWR bridges 


Ground rod resistance 


K2LB 

p 37, Mar 86 

K4MT 

p 95, Jul 84 

Wide-range RF power meter 

Comments 

p 8, Sep 84 

KA80BL 

p 24, Apr 86 


Ham radio techniques: time and frequen¬ 
cy station WWVS 

W6SAI p 37, Jun 87 

High-frequency receiver performance 
G40BU p 33, Feb 84 

HP-IB greatly simplified 
Martin, Vaughn D. p 65, Mar 84 

IF sweep generator, compact 
PA0CX/DJ0SA p 35, Jun 85 

L and C measurements 
WB6ZLN p 117, Oct 84 

Low-cost spectrum analyzer with Kilo- 
buck features 

W4UCH p 82, Sep 86 

Measuring noise figure 
K2BLA p 26, Jan 84 

Microphone calibration 
NY6U p 73, Jun 84 

Multi-featured function generator 
WA7IRY p 9 Apr 88 

NBS time and frequency survey 
NBS p 45, Jun 87 

Ode to older oscilloscopes 
KR6A p 69, Jan 88 

Ohm meter, wide-range 
Bailey, John T p 53, Jan 84 


MISCEL¬ 

LANEOUS 

TECHNICAL 

ALC circuits, improving amplifier: part 1 
WA8AJN p 40, Aug 84 

ALC circuits, improving amplifier: part 2 
WA8AJN p 38, Sep 84 

Amateur FSK: A spectral analysis 
WA6NCX p 42, Dec 86 

Audio to microwave amplifier, build your 
own 

Gruchalla, Michael p 12, Mar 84 

Bicycle-powered station 
W1BG p 25, Dec 84 

Branch-line hybrid: part 1 
WA2EWT p 107, Apr 84 

Branch-line hybrid: part 2 
WA2EWT p 93, May 84 

Broadband amplifier-attenuator 
W7SX p 59, Jul 86 


Ham Radio techniques: 9CXX revisited 
W6SAI p 83, Dec 87 

Ham Radio techniques: line voltage and 
power tube life 

W6SAI p 60, Jul 88 

Ham Radio techniques: the joys of TVI 
or, were you on the air last night? 
W6SAI p 70, Aug 88 

Harmonics, Trapping stubborn 
NlRC p 99, Jan 86 

Impedance matching: a brief review 
WD4C p 49, Jun 84 

Intermittent reception due to lightning 
(HN) 

W2YW p 39, Sep 88 

Lightning location and detection 
VY1CW p 25, Sep 87 

Linear amplifier, 3CX800A7 
K8RA p 1 7, Aug 84 

Low-pass filter, integrated circuit 
WB2KTG p 59, Jan 85 

Mobile theft deterrent: The Weekender 
W6WTU p8l, Feb 87 

Modifying the Trio-Kenwood TS930S 
WB9BXT p 67. Apr 86 

Monolithic RF amplifiers 
N6JH p 22, Mar 86 

NE5205 wideband RF amplifier 
Gruchalla, Michael p 30, Sep 86 

Short circuit: p 72, Jan 87 

Neutralizing 5726 final at 1500 watts 
output (HN) 

W2YW p 63, Jun 84 

New uses for old tuners 
W6WTU p 25, Jan 88 

Noise cancellation circuit 
K1RGO p 75, Mar 84 

Peaked lowpass: a look at the 
ultraspherical filter 

W7ZOI p 96, Jun 84 

Phase modulator, PLL (HN) 

VE3FHM p 117, Jun 85 


The Guerri report: a busy signal from 

space 


W6MGI 

p 165, May 85 

The Guerri report predicting equipment 

failure 


W6MGI 

p 125, Jun 85 

The Guerri report 


W6MGI 

p 124, Jul 85 

The Guerri report 


W6MGI 

p 124, Aug 85 

The Guerri report: RF power supplies 


achieve high efficiency 
W6MGI p 157, Sep 85 

The Guerri report: RF effects the good 
and the bad 

W6MGI p 142, Oct 85 

The Guerri report 

W6MGI p 140, Nov 85 

Two-tone signal generator 
YB9ATA/WA7AQN p 25, Feb 86 

Short circuit p 45, Apr 86 

Short circuit p 36, Jun 86 

Comments: “Using the Spectrum 
Monitor" 

KI6DW p 9, Nov 86 

Using CAD to rewind transformers 
W6WTU p 83, Dec 86 

Using spreadsheet programs 
AD1B p 95, Dec 86 

Very sensitive LF or HF field-strength 
meter 

K1RGO p 67, Sep 86 

VHF/UHF world: the VHF/UHF primer an 
introduction to filters 
W1JR p 112, Aug 84 

VHF noise bridge 

OE2APM/AA3K p 10, Jul 86 

VSWR bridges 

K2LB p 37, Mar 86 

Wide-range RF power meter 
KA80BL p 24, Apr 86 


Practically speaking 


Build a 1-1000 MHz amplifier using 

Comments, K6KVX, Sample 

NOVICE 


K4IPV 

p 79, Dec 85 

MAR-4 MMICs 


Martin, WD8AHO, WB4APT 


Practically speaking: 

using the right mul- 

WB6BIH 

p 33, Jul 87 

p 10, Feb 84 

READING 


timeter 


Build a QSO “beeper" 


Polymer film transforms mechanical 


K4IPV 

p 95, Jun 86 

KF6CU 

p 38, Jan 88 

energy to electrical energy 



Practically speaking: 

using the mul- 

Buying topo maps, Comments: 

WA4KFZ p 55, Dec 84 

Cheers from down under, Comments: 

timeter 


K3SKE 

p 9, Dec 86 

Power FETs: trend for VHF amplifiers 

VK4QA 

p 9, Dec 86 

K41PV 

p 43. Jut 86 

Can 1 patent it? 


Peters, Daniel, and W7PUA 

Ham radio technique 


Practically speaking: 

using antenna 

K2LZ 

p 8, Mar 87 

p 12, Jan 84 

W6SAI 

p 59, Dec 86 

noise bridge 


Comments: changing fundamental 

Power speaker enhances mobile opera¬ 

Elmer’s notebook: novice enhancement 

K4IPV 

p 69, May 86 

constants of science 


tion (weekender) 

WlSL 

p 95, Jun 87 

Practically speaking: 

function generator 

W4SXK 

p 6, Oct 87 

K1ZJH p 83, Jan 88 

Short circuit 

p 95, Aug 87 

circuits-part 2 


Communicating on 474,083 GHz (light 

Practically speaking: repairing flood 

Elmer’s notebook: 220 MHz 

K4IPV 

p 89, Jan 87 

wave communications) 

damage 

WlSL 

p 91, Aug 87 

Practically speaking: 

testing diodes 

WA6EJO 

p 10, Dec 86 

K4IPV p 95, Oct 85 

Elmer’s notebook:an introduction to 

K4IPV 

p 65, Feb 87 

Decibel, defining the 


Practically speaking: intermittents, pt. 1 

AMTOR 


Practically speaking: 

building “the poor 

Gruchalla, M 

p 51, Feb 85 

K4IPV p 75, Nov 85 

WlSL 

p 101, Sep 87 

man’s spectrum analyzer: 

Electromagnetic interference and the 

Practically speaking: intermittents, pt. 2 

Elmer's notebook: packet radio 

K4IPV 

p 99, Mar 87 

digital era 


K4IPV p 79, Dec 85 

WlSL 

p 100, Oct 87 

Practically speaking: build your own 

K3PUR 

p 114, Sep 84 

Practically speaking: battery problems, 

Morse code computer tutor 

time-domain reflectometer 

Elmer's notebook: The 

mysterious "Q“ 

pt. 1 

N3SE 

p 45, Jun 85 

K4IPV 

p 69, Jun 87 

WlSL 

p 110, Sept 88 

K4IPV p 62, Jul 87 

New band privileges for Novice opera- 

Practically speaking: revisiting "the poor 

EMIRFI shielding: new 

techniques part 1 

Practically speaking: feedback 

tors (letter) 


man's spectrum analyzer" 

Martin, Vaughn D. 

p 72, Jan 84 

K4IPV p 60, May 88 

KA«DOE 

p 15, Sep 85 

K4IPV 

p 49, Sep 87 

EMIRFI shielding: new 

techniques part 2 

Practically speaking: Overview of op 

Comments, W3YBF 

p 9, Jan 86 

Practically speaking: troubleshooting dc 

Martin, Vaughn D. 

p 84, Feb 84 

amps-part 1 

Comments, KD0EV 

p 9, Jan 86 

power supplies with anoscilloscope 

Filter design, graphic 


K4IPV p 100, Nov 88 

Comments, WD5H 

p 9, Jun 86 

K4IPV 

p 57, Oct 87 

W6NRW 

p 37, Apr 84 

Practically speaking: overview of op 

Novice privileges (letter) 


Practically speaking: using voltage com- 

Short circuit 

p 13, Jul 84 

amps-part 2 

WB9IVR 

p 9, Oct 85 

parators 


Function Generator: circuits from your 

K4IPV p 83, Dec 88 

Practically speaking 


K4IPV 

p 49, Nov 87 

signal generator-part 

1 

Prerecorded messages help the hearing 

K4IPV 

p 79, Dec 85 

Practically speaking: generating low i-f 

K4IPV 

p 67, Dec 86 

impaired (HN) 

Radiotelegraph codes: there's not just 

frequencies 


Ham Radio techniques 


W2QLI p 87, Sep 84 

one 


K4IPV 

p 49, Dec 87 

W6SAI 

p 63, May 84 

Quartz crystal resonators 

KR6A 

p 82, Sept 88 

Practically speaking: using (he digital 

Ham Radio techniques, 

fifty years ago 

Boddaert, Peter p 85, Feb 86 

Reflections: Novice enhancement and 

frequency counter-some pitfalls 

W6SAI 

p 58, Jun 84 

Remedy for RFI (comment) 

the 220 MHz band 


K4IPV0- 

p 47, Apr 88 

Ham Radio techniques 


K6WX p 9. Jul 88 

W9JUV 

p 4, Apr 87 

QRP wattmeter (HN) 


W6SAI 

p 106, Oct 84 

Resonant circuits 




W6XM p 110, Jul 84 

Receiver sweep alignment system 
WB6BIH p 124, Nov 84 

Reflected power limiter 
K4KI p 63, Jul 84 

Sensitive LF or HF field-strength meter 
K1RGO p 67, Sep 86 

Simple low-cost comb generator frequen- 


Ham Radio techniques 
W6SAI p 75, Jan 85 

Ham Radio techniques 
W6SAI p 59, Feb 85 

Ham Radio techniques 
W6SAI p 83, Mar 85 

Ham Radio techniques: electron-hole 
theory exposed as fraud 


WD4C p 12. Apr 84 

RFI filters, Build narrowband 
WB4EHS p 10. Mar 86 

Short circuit p 36, Jun 86 

RFI, solving the problems of 
W2YW p 124, Sep 84 

Russian Woodpecker, the: a continuing 
nuisance 


OPERATING 

Buying topo maps, Comments: 

K3SKE p 9, Dec 86 

Carrier complaint (comment) 

WD0P p 9, Jul 88 

Carrier-operated CW reception limiter 


cy calibrator 

W6SAI 

p 67, Apr 85 

KR7L 

p 37. Nov 84 

W6NRW p 113, Sep 85 

Martin, Larry p 78 Jul 88 

Test DBMs for diode leakage 

Ham Radio techniques 
W6SAI 

p 66, May 85 

Solar power lor your 
NH6N 

ham station 

p 14, Dec 84 

Comments: DARC awards information 
KlRH p 6, Jul 87 

WB6BIH p 06, Jun 87 

The Guerri report: signal processing 

Ham Radio techniques 
W6SAI 

p 51, Jun 85 

Short circuit p 145, Mar 85 

The Guerri report computer technology 

Elmer's notebook: 220 MHz 

WlSL p 91, Aug 87 

W6MGI p 156. Dec 84 

Transmitter tuning aid: buffer your load 

Ham Radio techniques 
W6SAI 

p 59, Jul 85 

W6MGI 

Short circuit 

p 54, Nov 84 
p 8, Dec 84 

Short circuit p95, Aug 87 

Elmer’s notebook: an introduction to 

with this resistive network (weekender) 
K4KI p 52, Feb 84 

Ham Radio techniques 
W6SAI 

p 90, Aug 85 

The Guerri report 
W6MGI 

p 124, Jan 85 

AMTOR 

WlSL p 101, Sep 87 

Comments, K4KI p 11, Jan 84 

Ham Radio techniques: l 

1 have seen the 

The Guerri report: superchips come of 

Elmer's notebook: packet radio 

Tuneup, safe, silent 

K4KI p 123, Dec 84 

future and it works 
W6SAI 

p 91, Sep 85 

age 

W6MGI 

p 126, Feb 85 

WlSL p 100, Oct 87 

Elmer’s notebook: “Q” signals 

Two in one: Trace doubler for CRO, and 
square wave 

Ham Radio techniques 
W6SAI 

p 75, Oct 85 

The Guerri report 
W6MGI 

p 158, Mar 85 

WlSL p 95, Jun 88 

Field Day-prepardedness or party time? 

and pulse generator (HN) 

Tseng Liao p 26, Dec 88 

Ham Radio techniques 
W6SAI 

p 67, Nov 85 

The Guerri report 
W6MGI 

p 157, Apr 85 

(Backscatter) 

W9JUV and N1ACH p 6, Sept 88 
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Generation gap in Amateur Radio 
(comment) 


N3CCW 

p 94, Aug 88 

Ham bands under siege (Backscatter) 

N1ACH 

p 4, Oct 88 

Ham Radio techniques 


W6SAI 

p 58, Sep 84 


p 67, Jan 86 


p 65, Feb 86 


p 63, Mar 86 


p 42, Apr 86 


p 39, May 86 


p 30, Jun 86 


p 66, Jul 86 


p 43, Aug 86 


p 42, Sep 86 


p 38, Oct 86 


p 73, Nov 86 


p 59, Dec 86 

Ham Radio techniques: 

BYCAA revisited 

W6SAI 

p 53, Aug 87 

Ham Radio techniques: 

a new country 

for you 


W6SAI 

p 41, Nov 87 

Ham Radio techniques: 

the joys of TVI 


or, were you on the air last night? 
W6SAI p 70, Aug 88 

Ham Radio techniques: The radio boys 
tn the Pacific, 

or, working DX for Uncle Sam 


W6SAI 

p 26, Nov 88 

INUS system (comment) 


XE1MD 

p 9, Jan 88 

Legal usefulness of Amateur Radio 

(comment) 


WA7AQN 

p 9, Aug 88 

Locator field list 


SM5AGM 

p 74, Jul 87 

Locator field list 


SM5AGM 

p 89, Oct 87 


Market survey of amateurs a good idea 
(comment) 

W1FB p 9, p 94 Aug 88 

More information needed (comment) 
W3QQM p 9, Sept 88 

Operating etiquette (letter) 

W9MKV p 12, Jul 84 

Potential danger (Backscatter) 

N 1 ACH p 4, Nov 88 

Re-discovering ham radio (comment) 
KC1JG p 9, Aug 88 

Service not hobby (letter) 

W5VSR p 8, Aug. 85 

Comments, KAlYE p 11. Jan 84 

TOM remembered (letter) 

WlESN p 11, Jan 84 

Comments. K4KI p 11, Jan 84 

VHF/UHF world: operating a VHF/UHF 
micro-wave station 

W1JR p 38. Jul 87 

Short circuit p 97, Oct 87 

VHF/UHF World: Loose ends 

W1JR p 53, Sepl 88 

Volunteer examiners: keep standards 
high (letter) 

K6WX p 12, May 84 


OSCILLATORS 

Audio oscillator to pulse generator con¬ 
version (HN) 

W0DLQ p 50, Oct 84 

Better frequency stability for the Drake 
TR7 

HB9ABO p 21. Aug 87 

Direct synthesis VFO 
W7SX p 10, Sept 88 

Frequency synthesis by VXO harmonic 
selection 

W3MT p 12, Feb 84 

Frequency synthesis up to 2 GHz 
WA6DYW p 33, Apr 88 

High-stability BFO for receiver appli¬ 
cations 

K1ZJH p 28, Jun 85 

Local oscillators, high stability for micro- 
wave receivers and other applications 
WB3JZO p 29, Nov 85 

Low-noise phase-locked UHF VFO part 
1: the noise problem 
WA9HUV p 33, Jul 86 

Short circuit: Low-noise UHF VFO 
WA9HUV p 9, Dec 86 

Low-noise phase-locked UHF VCO part 
2: construction and testing 
WA9HUV p 25, Aug 86 

Oscillator, voltage controlled, uses cer¬ 
amic resonators 

K2BLA p 18, Jun 85 

Short Circuit p 27, Aug 85 

100 S3 December 1988 


PL tone generator, a programmable 
WB0VSZ p 51, Apr 84 

Short circuit p 125, May 84 

Practically speaking: drift and shift 
K4IPV p 75. Jan 88 

Universal oscillator circuit 
VE6RF p 38, Apr 86 

VCO, 1800-2600 MHz 
W0DTV p 21, Jul 85 

Wideband VCO design 
WA4MGX p 49, Jul 84 


PACKET . 

Amateur packet radio networking 
and protocols, part 1 


Regulated screen grid power supply, A 
AG6K p 51, Jun 86 

Storing lead-acid batteries (comment) 
N50P p 9, Sept 88 

Batteries on concrete (comment) 

N50P p 101, Sept 88 

Temperature control, automatic 
WB5IRI p 75, Jun 85 

The Guerri report: RF power supplies 
achieve high efficiency 
W6MGI p 157, Sep 85 

Transformers, wind your own inexpen¬ 
sively 

W4GDW p 96, Jun 85 


PROPAGATION 


DX forecaster: 1987 propagation 
summary 

K0RYW p 92, May 88 

DX forecaster: sporadic E season-1988 
K0RYW p 88, Jun 88 

DX forecaster: summer thunderstorm 
noise 

K0RYW p 83, Jul 88 

DX forecaster: summer signal levels 
K0RYW p 88, Aug 88 

DX forecaster: high sunspot propagation 
problems 

K0RYW p 104, Sept 88 

DX forecaster: high sunspot propagation 
problems-part 2 

K0RYW p 96, Oct 88 

DX forecaster: Winter DX season 
K0RYW p 108, Nov 88 

DX forecaster: Winter DX anomolies 
KflRYW p 110, Dec 88 


KR3T p 33, Feb 88 

Amateur packet radio networking and 
protocols, part 2 

KR3T p 56, Mar 88 

Amateur packet radio networking and 
protocols, part 3 

KR3T p 41, Apr 88 

C-64 and GLB PK-1 interface circui 

W2EHD p 87, Mar 87 

Comments: packet board 
update p 6, Jan 87 

Elmer’s notebook: packet radio 
W1SL p 100, Oct 87 

Exploring packet radio with KISS 
WA8BXN p 9, Oct 88 

Formatted display of packet using KISS 
WA8BXN p 51, Dec 88 

4800 baud modem for VHF/UHF packet 
radio 

VE3DNL.VE3DNM.VE3DVV & 

VE3LNY p 10, Aug 88 

Packetimer for the PK-1 
W2EHD/exW8KGN p 93. Mar 87 

Packet radio conference bridge 
WD5HJP p 24, Apr 87 

Packet radio PSK modem for 

JAS-1/F0-12 

G3RUH p 8. Feb 87 

RAM drive for packet radio 
AD1B p 44, Dec 87 

TEXNET packet-switching network-pt 1 
system definition and design 
WB5PUC & N5EG 
TEXNET packet-switching 
hardware design 
WB5PUC & N5EG 
TEXNET packet-switching 
software overview 
WB5PUC & N5EG 
Using macros with packet 
AD1B 


POWER 

SUPPLIES 

An easy-to-build NiCd pulse charger 
(weekender) 

AG6K p 18, Sept 88 

Battery-backed master power system 
K9ES p 17, Jan 88 

Battery charger, NiCd, constant current, 
a pulsed 

K2MWU p 67, Aug 85 

Battery storage (comment) 

W5JHJ p 6, May 88 

Get the most from your NiCds 
(Weekender) 

K30F p 88, Dec 88 

Low-voltage power supplies, designing 
W4MLE p 46, Mar 85 

Short Circuit p 121, May 85 

Precision high-voltage dc regulator 
AG6K p 75, Aug 88 

Power supply, six-output 
Martin, Vaughn D p 12, Oct 84 

Power supply, switching high-voltage 
W5FG p 48, Apr 84 

Practically speaking: bench power 
supply 

K4IPV p 55, Mar 86 

Practically speaking: battery problems 
pt 1 

K4IPV p 62, July 87 

Practically speaking: battery problems 
pt 2 

K4IPV p 73, Aug 87 

Pulse width modulated dc-to-dc con¬ 
verters 

W3CZ p 65, Oct 87 


Achieve polarization diversity through 
variable power splitting 
W3NGJ p 10, Feb 86 

DX forecaster 

p 83, Jan 84 
p 79, Feb 84 
p 93, Mar 84 
p 93, Apr 84 
p 119, May 84 
p 109, Jun 84 
p 103, Jul 84 
p 63, Aug 84 
p 79, Sep 84 
p 100, Oct 84 
p 92, Nov 04 
p 63, Dec 84 
p 94, Jan 85 
p 75, Feb 85 

Short circuit p 117, Jun 85 

p 120, Mar 85 
p 84, Apr 85 
p 79, May 85 
p 102, Jun 85 
p 100, Jul 85 
p 100, Aug 85 
p 122, Sep 85 
p 105, Oct 85 
p 92, Nov 85 
p 112, Jan 86 
p 78, Feb 86 
p 97, Mar 86 
p 99, Apr 06 
p 118, May 86 
p 101, Jun 86 
p 91, Jul 86 
p 90, Aug 86 
p 98, Sep 86 
p 92, Oct 86 
p 84, Nov 86 

Short circuit: HORANT program, 

p 92, Oct 86 
p 9, Nov 86 
p 84, Dec 86 

DX forecaster: Winter anomalous ab¬ 
sorption 

K0RYW p 101, Dec 86 

DX forecaster: DX propagation 
KCRYW p 108, Jan 87 

Comment: HORANT for CP/M 
K4GIO p 6, Feb 87 

DX forecaster: more DX propagation tips 
p 88, Feb 87 

DX forecaster: equinox problems 

p 106, Mar 87 

DX forecaster: a spring DX solution 

p 97, Apr 87 

DX forecaster 1986 propagation review 
p 105, May 87 

DX forecaster: sporadic-E season 

p 66, Jun 87 

DX forecaster: summer thunderstorm 
noise 

p78, Jul 87 

DX forecaster: summertime DX 

p 82, Aug 87 

DX forecaster: more sporadic-E 

p 85, Sep 87 

DX forecaster: equinox season DX 
KCRYW p 85, Oct 87 

DX forecaster: winter DX 
KCRYW p 57, Nov 87 

DX forecaster: dxing via the winter 
anomaly 

KCRYW p 91, Oct 87 

Comments: low band DXing 
WCSII p 6, Apr 87 

Dx forecaster: solar cycle update 
KCRYW p 96, Jan 88 

DX forecaster: transequatorial DX update 
KCRYW p 90, Feb 88 

DX forecaster: the ultimate antipode DX 
KCRYW p 78, Mar 88 

DX forecaster: DX signal quality 
KCRYW p 80, Apr 88 


Dxing by computer 
NS6N and Buchanan, Walter 

p 81, Aug 84 

Elmer’s notebook: propagation basics 
W1SL p 81, Aug 88 

EME link calculator program 
KE6ZE p 9, Feb 86 

Comments, KC80H p 70, Apr 86 
Grayline propagation, fundamentals of 
KR7L p 77, Aug 84 

Ham Radio techniques: Dx is getting 
better and better! 

Here's why! 

W6SAI p 28, Apr 88 

Ham Radio techniques: On our way up! 

W6SAI p 26, Sept 88 

Ham Radio techniques: New Zealand, 
Maui, and the solar cycle 
W6SAI p 22, Dec 88 

HF ground wave propagation 
WA9GFR p 81, May 86 

How lo plot great circles on your favorite 
map 

W4BW p 81 , Aug 86 

L-band ground wave propagation 
program 

WA9GFR and Joseph R Hennel 

p 103, Jan 86 
Comment, WA9GFR p 9, Apr 86 
Moon coordinates, determining basic 
W2WD p 38, Jan 85 

Moon-tracking by computer 
K6WX p 38. Mar 84 

New band propagation 
KK2XJM (W4M8) p 12, Jan 83 

Pathfinder—part two 
K3FR p 47, Oct 88 

Radio astronomy and the search for ex¬ 
tra terrestrial intelligence 
WB3JZO p 10, Mar 85 

Return to the 360-degree propagation 
prediction 

N4UH p 41, Oct 87 

Russian Woodpecker, the: a continuing 
nuisance 

KR7L p 37, Nov 84 

Solar activity and the earth’s mag¬ 
netosphere 

KR7L p 8, Aug 87 

Solar outages, predicting 
VE7ABK p 75, Mar 85 

Sporadic E and 50-MHz transatlantic 
propagation during 1987 
G3NAQ p 10, Jul 88 

360-degree MINIMUF propagation 
prediction 

N4UH p 25, Feb 87 

VHF meteor scatter communications 
AI7J p 69. Feb 84 

VHF/UHF world: improving meteor scat¬ 
ter communications 

WlJR p 82, Jun 84 

VHF/UHF world: the VHF/UHF Primer, 
an introduction to propagation 
W1JR p 14, Jul 84 

VHF/UHF world 

WlJR p 45, Sep 84 

VHF/UHF World: propagation update 
WlJR p 86, Jul 85 

VHF/UHF World 

WlJR p 85, Dec 85 

VHF/UHF world: meteor scatter 
com munications 

WlJR p 68, Jun 86 

Short circuit p 87, Jul 86 

VHF/UHF world: #*W and mm-wave 
propagation: part 2 

WlJR p 69, Aug 86 

VHF/UHF world: propagation update-part 
2 

WlJR p 39, Jun 88 

VHF/UHF world: propagation update-part 
3 

WlJR p 38, Jul 88 


p 29, Mar 87 
network-pt 2 

p29, Apr 87 
network-pt 3 

p53, Jun 87 
(HN) 

p 82, Get 88 



RECEIVERS 

AND 

CONVERTERS 

general 

Cascaded stages, IMD and intercept 
points of 

W3IMG p 28, Nov 84 

CB to 10-meter conversions, scanner 
W2FMY, KB2GA p 98, Nov 85 

Compact 75-meter monoband tran¬ 
sceiver 

K1BQT p 13, Nov 85 

Short circuit p 66, Jan 86 

Digital frequency readout using the Com¬ 
modore 64 

W3NNL p 83, Nov 85 

Elmer’s notebook, receiver buzzwords 
WlSL p 100, Nov 87 

Extending receive coverage for the IC-02 
and IC-04 

WB6GTM p 77, Jul 86 

External product detector improves 
receiver performance 
W6GB p 107, Nov 85 

Frequency calibration using 60 kHz 
WWVB 

W4ZPS p 45, Mar 88 

Ham radio techniques: °°white noise" 
technology bites back 
W6SAI p 55, Jan 87 

Ham radio techniques: °°white noise" 
revisited 

W6SAI p 79, Oct 87 

High dynamic range mixing with the Si 
8901 

KB6QJ p 11, Mar 88 

High-stability BFO for receiver appli¬ 
cations 

KlZJH p 28. Jun 85 

Mixer frequencies, graphical selection 
W2HVN p 41, Jun 85 

Noise discriminator, a pulsewidth 
W6NRW p 23, Nov 84 

Noise, understanding and handling 

DJ2LR p 10, Nov 86 

Preamp at work. Quiet! 

N6TX p 14, Nov 84 

Receiver input temperature (letter) 
WA6JTD p 13, Apr 85 

Receiver tuning mechanism selection 
PY2PEIC p 31, Nov 86 

Receiver, 10 through 80-meter home 
brew 

N1BFV p 40, Nov 85 

S-meter, a calibrated 
W7SX p 23, Jan 86 

Short circuit p 45, Apr 86 

Spectrum analyzer, a handheld optical 
WA4WDL p 23. Apr 84 

Ten-Tec Argosy, Upgrade 
WB3JZO p 38, Nov 86 

True frequency digital readout for the 
HW-101 

NU4F p 8, Jan 87 

Short circuit p 41, Aug 87 

TS-930S headset audio, increase un¬ 
distorted (HN) 

W6FR p 128. Oct 85 

VHF/UHF world high dynamic range 
receivers 

W1JR p 97. Nov 84 

Short circuit p 103, Jan 85 

VHF/UHF world: broadband amplifiers in 
receiver design 

W1JR p 91, Nov 86 

VHF/UHF World: low-noise receiver up¬ 
date part 1 

W1JR p 77, Nov 87 


hf 

Better frequency stability for the Drake 
TR7 

HB9ABO p 21, Aug 87 

CAT control system for the Yaesu 
FT-757CX 

SM6CPI p 26, Nov 87 

Comments KA0GPE p 10, Mar 84 

Compact 20-meter CW receiver, A 
K1BQT p 8, Jun 87 

Short circuit: p 6, Jul 87 

Short circuit: p 81, Sep 87 

Designing a state-of-the-art receiver 
KA2WEU/DJ2LR p llg, Nov 87 

Digital HF radio: a sampling of tech¬ 
niques 

KA2WEU/DJ2LR p 19, Apr 85 


Short circuit p 121, May 85 

Frequency calibration using 60 kHz 
WWVB 

W4ZPS p 45, Mar 88 

HF superhet, 20-meter 
N3ECZ p 65, Nov 86 

High dynamic range mixing with the Si 
8901 

KB6QJ p 11, Mar 88 

High-frequency receiver performance 
G40BU p 33, Feb 84 

Pepperdyne receiver 
W6QIF p 33. Nov 88 

Receiver, Pocket-portable SSB 
WB6BIH p 55, Nov 86 

Receiver sweep alignment system 
WB6BIH p 124, Nov 84 

Shortwave receiver, portable 
PY2PE1C p 67. Apr 84 

Simple direct conversion receiver 
WA3ENK p 9, Dec 88 

Simple receivers from complex ICs 
W6VEH p 10, Nov 88 

Solid-state 75A-4 receiver 
KF7M p 67, Nov 88 

Superhet coilset, design with a 
microcomputer 

Sterrenburg, FAS p 113, Nov 84 

SW receiver, a double conversion 
portable 

PY2PE1C p 48, Nov 84 

Thumbwheel frequency selector for the 
Yaesu FT-757-GX 

KA9SNF p 33, Nov 87 

Transceivers, quasi-bilateral if for 

KlZJH p 75, Dec 84 

Two-band receiver, extending the 

modular 

WA3TFS p 57, Nov 84 

Comments WA3TFS p 8, Sep 84 

Tomorrow’s receivers: what will the next 
20 years bring 

W7SX p 8, Nov 87 

80-meter receiver, simple 
WB2EAV p 25, Nov 86 


vhf 

Extending receive coverage for the IC-02 
and IC-04 

WB6GTM p 77, Jul 86 

Modular transmit and receive converters 
for 902 MHz 
N6JH 

VHF/UHF world: VHF/UHF 
W1JR 

VHF/UHF World: low noise 
date-part 1 
W1JR 

VHF/UHF World: low noise 
update-part 2 
W1JR 


RTTY 

New MSO for RTTY (letter) 

N2EO p 12, Jul 84 

Short circuit p 10, Feb 84 

RTTY oscilloscope input using line trans¬ 
formers (HN) 

W6XM p 87, Sep 84 

Run RTTY on your Timex 
NU4V p 110, Apr 85 

Run RTTY on your VIC-20 
W5TRS p 120, Apr 85 

Timex/Sinclair newsletter (letter) 

ADlB pi 2, Jul 84 

Tuning indicator for RTTY and packet 
radio 

W0HZR p 65, Sept 88 

VIC-20 printer (HN) 

W2QLI p 88, Sep 84 

Short circuit p 145, Mar 85 


SATELLITES 

Demodulator, telemetry, PSK, for OS¬ 
CAR 10 

G3RUH p 50, Apr 85 

Elevation indicator, inexpensive 
W5JTL p 67, Jun 85 

First HT-to-HT QSO via OSCAR 10 
WA2LQQ p 32, Sep 84 

G.O.E.S. reception: a simple approach 
WA4WDL p 46. Jan 84 

Introducing satellite communications 
G3ZCZ pi 0, Apr 86 


Moon-tracking by computer 
K6WX p 38, Mar 84 

Packet radio PSK modem for JAS-1/FO-12 
G3RUH p 8, Feb 87 

Satellite tracker, digitally-controlled 
KA80BL p 102, Sep 85 

Signals from space, receiving 
K8UR p 67, Nov 84 

The Guerri report: super speed semicon¬ 
ductor 

W6MGI pi09, Oct 86 

The Guerri report: communication 
satellites 

W6MGI p 108, Jun 86 

Comments- update on ACSSB 
level-one 

adapter, project OSCAR (Oct 86) 
WB6JNN p9, Nov 86 

Work OSCAR 10 with your HT 
WA2LQQ p 29, Sep 84 


SEMI¬ 

CONDUCTORS 

Cooling semiconductors part 1: design¬ 
ing and using heatsinks 
Martin, Vaughn D p 33, Jul 84 

Cooling semiconductors part 2: blowers 
and fans 

Martin, Vaughn D p 52, Aug 84 

High dynamic range mixing with the Si 
8901 

KB6QJ p 11, Mar 88 

Practically speaking: solid state rectifiers 
K4IPV p 51, Aug 86 

Practically speaking: substituting 
transistors-parl 1 

K4IPV p 92, Sep 86 

Practically speaking: substituting 
transistors-part 2 

K4IPV p 66, Oct 86 

Practically speaking: non-ideal linear 1C 
amplifiers 

typical problems and how to solve 
them 

K4IPV p 72, Jul 88 

The Guerri report: super speed semicon¬ 
ductors 

W6MGI p 109, Oct 86 

Transistor biasing, back to basics 
WD4C p 91, Dec 84 

VHF/UHF world: the ubiquitous diode 
W1JR p 51, Feb 87 

VHF/UHF WORLD: The ubiquitous diode 
part 2 


W1JR 

p 55, Mar 87 

SINGLE 


SIDEBAND 


ACSSB: a level-one adapter 

WB6JNN 

p 10, Oct 86 

Adjusting SSB amplifiers 


AG6K 

p 33, Sep 85 

Better sounding SSB 


AG6K 

p 58, Feb 84 

Comments W20ZH 

p 13, Jun 84 

Development of Amateur SSB: a brief 

history 


K4KJ 

p 12, Sep 84 

Comments, AG4R 

p 8, Dec 84 

Elmer's notebook: power measurements 

WlSL 

p 100, Jan 88 


Elmer’s notebook: SSB basics¬ 
generating the signal 
WlSL p 117, Nov 88 

Elmer’s notebook: SSB basics-receiving 
the signal 

WlSL p 117, Dec 88 

Ham radio techniques 
W6SAI p 106, Oct 84 

Linear amplifier, HF solid-state kilowatt, 
mobile 

WA7SPR p 67, Feb 85 

Weaver modulation, 2-meter transmitter 
N1COX p 12, Jul 85 

SOFTWARE 

BASIC program analyzes simple ladder 
networks 

W3NQN p 32, Aug 87 

Short circuit p 97, Oct 87 

Design a no-tune amplifier with your per¬ 
sonal computer 

W7DHD p8, Sep 87 


Design program for the grounded-grid 
3-500Z 

W7DHD p 8, Jun 88 

EME link calculator program 
KE6ZE p 70, Feb 86 

Comments, KC80H p9, Apr 86 

Get on SSTV-with the C-64 
I2CAB and I2AED, edited by K9EI 

p 43, Oct 86 

Great circle computations using LOTUS 
1-2-3 

ADlB p 31, Sept 88 

L-band ground wave propagation 
program 

WA9GRF and Joseph R. Hennel 

p 103, Jan 86 

Morse code teaching tools for the C-64 
and 128 

KB8CS p 35, Jan 88 

Pathfinder: improved MINIMUF program 
K3FR p 26. May 88 

Pathfinder-part 2 

K3FR p 47, Oct 88 

Using macros with packet 
ADlB p 82, Oct 88 

Using spreadsheet programs for amateur 
radio projects 

ADlB p 95, Dec 86 

TELEVISION 


A tour through an NTSC TV station-part 
1 (historical aspects) 

KL7AJ p 57, Dec 87 

Get on SSTV with the C-64 
K9EI p 43, Oct 86 

Short Circuit p 97, Oct 87 

Remarks on television series (comment) 
KB9FO p 6, May 88 

Technology of commercial television-part 
2: hardware 

KL7AJ p 54, Jan 88 

TRANSMITTERS 
AND POWER 
SUPPLIES 

general 

Adjusting SSB amplifiers 
AG6K p 33, Sep 85 

Aural vco provides relative metering 
KlZJH p 97, Jan 87 

Design a no-tune amplifier with your per¬ 
sonal computer 

W7DHD p8, Sep 87 

Grounded-grid amplifier parasitics 
AG6K p 31, Apr 86 

Comment, NJ0G p 9, Jul 86 

Comment, W2YW p 6, Jul 86 

Ham radio techniques: super cathode 
driven amplifier 

W6SAI p 73, Nov 86 

Ham radio techniques: “white noise" 
technology bites back 
W6SAI p 55, Jan 87 

Ham radio techniques: "white noise" 
revisited 

W6SAI p 79, Oct 87 

MCI496, improved carrier suppression 
(HN) 

KlZJH p 78, Apr 85 

Short circuit p 74, Jul 85 

MMIC multiplier chains for the 902 MHz 
band 

N6JH p 72, Feb 87 

Short circuit p 64, May 87 

Practically speaking: noise, signals and 
amplifiers 

K4IPV p 77, Feb 88 

RF switching, high power with pin 
diodes 

KN8Z p 82, Jan 85 

Three-tube 4CX250B linear amplifier 
YU1AW p 63, Apr 87 

True frequency digital readout for the 
HW-101 

NU4F p 8, Jan 87 

Short circuit p 41, Aug 87 

hf 

Amplifier, 3CX1200A7 10 to 80 meter 
K8RA p 75, Aug 85 

Better frequency stability for the Drake 
TR7 

HB9ABO p 21, Aug 87 

December 1988 OH 101 


p 17, Mar 87 
receivers 
p 42, Mar 84 
receiver up- 

p 77, Nov 87 
receiver 

p 72, Dec 87 



CAT control system for the Yaesu 
FT-757GX 

SM6CPI p 26, Nov 87 

Compact 75-meter monoband tran¬ 

sceiver 

KiBQT p 13. Nov 85 

Convert a $25 CB HT for 6 meters 
KlZJH p 79, Aug 87 

Design an amplifier around the 
3CX1200A7 

W7DHD p 33, Dec 87 

Ham notebook:curing FT-10120 key 
clicks 

N5RM p 74, Feb 88 

Ham radio techniques: 160-meter 
equipment 

W6SAI p 77, Mar 87 

High dynamic range mixing with the Si 
8901 

KB7QJ p 11, Mar 88 

Linear amplifier. HF, solid-state kilowatt, 
mobile 

WA7SPR p 67, Feb 85 

Thumbwheel frequency selector for the 
Yaesu FT-757GC 

KA9SNF p 33. Nov 87 

TS-440 Interface for keying Itnears with 
high voltage biasing (HN) 

W6WTU p 98, Nov 88 

Vacuum tube amplifier, design a toroidal 
tank circuit for 

W6YUY p 29, Aug 85 

Short circuit p 66, Jan 86 

TROUBLE¬ 

SHOOTING 


GLA-1000 amplifier, stop blowing finals 
G4CFY, G3ROG p 59, Aug 85 

Grounded-grid amplifier parasitics 


AG6K 

p 31, Apr 86 

Comment, NJ0G 

p 9, Jul 86 

Comment, W2YW 

p 6, Jul 86 

Practically speaking: 

coax velocity factor 

K4IPV 

p 78, Nov 86 

Practically speaking: 
timeter 

using the mul- 

K4IPV 

p 43, Jul 86 

Practically speaking: 
timeter 

using the right mul- 

K4IPV 

Practically speaking 

p 95, Jun 86 

K41PV 

Practically speaking 

p 35, Feb 86 

K4IPV 

p 59, Jan 86 

TVI problem, solving a difficult (HN) 

W2YW 

p 152, Sep 85 


VHF AND UHF 

general 

ATV power amplifier, fast-scan 
WB0ZJP p 67, Mar 85 

Audio to microwave amplifier, build your 
own 

Gruchalla, Michael p 12, Mar 84 

Bandpass filter design, interdigital, 
computer-aided 

N6JH, Monemzadeh p 12. Jan 85 

Short circuit p 117, Jun 85 

Bicycle mobile 

NH6N p 38. Sept 88 

Converting mobile microphones tor 
hand-held VHF transceiver 
KD8KZ and WB3JCC p 79, Mar 86 
Designing a microwave amplifier 
Domanski, S P 30, Sep 87 

Dual wattmeter, 50-500 Hz 
WB4EHS p 67, Jul 85 

Duplexer, six cavity, home-brewed 
K9EYY p 12, Feb 85 

EME link calculator program 
KE6ZE p 70, Feb 86 

Elevation indicator, inexpensive 
W5JTL p 67. Jun 85 

Elmer’s notebook: 220 MHz 
W1SL p9l, Aug 87 

Elmer's notebook: 1200 MHz band 
WlSL p 113, Dec 87 

Get on 6 meters the inexpensive way 
KB1KJ p 91, Mar 85 

GOES reception: a simple approach 
WA4WDL p 46, Jan 84 

L-band ground wave propagation 
program 

WA9GFR and Joseph R Hennel 

p 103, Jan 86 
Local oscillators, high stability for micro- 
wave receivers and other applications 
WB3JZO p 29, Nov 85 

Measuring noise figure 
K2BLA p 26. Jan 84 
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Micros and VHF beacons transmit mes¬ 
sages automatically 
K9EI p 51. Jul 85 

Microstrip impedance program 
K8UR p 84, Dec 84 

MMIC multiplier chains for the 902 MHz 
band 

N6JH p 72, Feb 87 

Short circuit p 64, May 87 

Modular transmit and receive conveners 
for 902 MHz 

N6JH pi 7. Mar 87 

Monolithic RF amplifiers 
N6JH p 22, Mar 86 

Moon coordinates, determining basic 
W2WD p 38, Jan 85 

Moon-tracking by computer 
K6WX p 38, Mar 84 

Novice enhancement and the 220 MHz 
band. Reflections: 

W9JUV p 4, Apr 87 

Power dividers, extended/expanded 
W5JTL p 73. Oct 84 

Power FETs: trend for VHF amplifiers 
W7PUA and Peters, Dex OL4VJ p 12. 
Jan 84 

Practically speaking, parametric am¬ 
plifiers 

K4IPV p 65, Mar 88 

Preamp at work, Quiet! 

N6TX p 14. Nov 84 

Remote base/simplex phone patch con¬ 
troller 

AA4NX & KK4LA p 54, Aug 88 

RF transmission cable, microwave appli¬ 
cations 

K3HW p 106, May 85 

Silverplating, safe, sensible 
K9EYY p 29. Feb 85 

Simple VHF/UHF multiple quarter-wave 
filters 

WA3EWT p 37, Sep 87 

Sporadic E and 50-MHz transatlantic 
propagation during 1987 
G3NAQ p 10, Jul 88 

The Guerri report: signal processing 
W6MGI p 156, Dec 84 

The Guerri report: mm waves, part 1 
W6MGI p 109, Feb 86 

The Guerri report: mm waves, part 2 
W6MGI p 117, Mar 86 

The Guerri report: fiber optics 
W6MGI p 141. May 86 

Trade off power for antenna gain at VHF 
WA9GFR, Hennel p 32. Jul 85 

Comment, WA9GFR p 9, Apr 86 

23 GHz prescater 

N6JH p 21, Jan 87 

UHF antenna tower, low-cost 
KA6GVY p 30, Oct 84 

VHF amplifiers, carrier-operated relay 
WB3JCC, KD8KZ p 45, Apr 85 

VHF meteor scatter communications 
Ai7J p 69. Feb 84 

VHF noise bridge 

OE2APM/AA3K p 10, Jul 86 

VHF signal generation, harmonic mixer 
KlZJH p 40. Mar 85 

Short circuit p 121. May 85 

VHF/UHF world: the VHFUHF challenge 
W1JR p 42, Jan 8? VHF/UHF world: 
improving meteor scatter communi¬ 
cations 

Wt JR p 82, Jun 84 

VHF/UHF world: microwave bands 
W1JR p 44, Jan 86 

VHF/UHF world: the VHF/UHF primer, 
an introduction to propagation 
W1JR p 14, Jul 84 

VHF/UHF world: the VHF/UHF Primer, 
an introduction to filters 
W1JR p 112, Aug 84 

VHF/UHF world 

W1JR p 45, Sep 84 

VHF/UHF world 

WlJR p 55, Oct 84 

VHF/UHF world low-noise GaAs FET 
technology 

WlJR p 99, Dec 84 

VHF/UHF world: high power amplifiers: 
part 1 

WlJR p 97, Jan 85 

VHF/UHF world: high power amplifiers 
part 2 

WlJR p 38, Feb 85 

VHF/UHF world: keeping VHF/UHFers 
up-to-date 

WlJR p 126, Mar 85 

VHF/UHF world: protecting equipment 
WlJR p 83, Jun 85 

VHF/UHF world: propagation update 
WlJR p 86, Jul 85 

VHF/UHF world: designing and building 
loop Yagis 

WlJR p 56. Sep 85 


VHF/UHF world transmission lines 
WlJR p 83. Oct 85 

Comment, W9ICZ p 9, Apr 86 

VHF/UHF world 

WlJR p 54, Nov 05 

VHF/UHF world 

WlJR p 85. Dec 85 

VHF/UHF world: *iw and mm-wave 
propagation, part 2 

WlJR p 69, Aug 86 

VHF/UHF world: meteor scatter commu¬ 
nications 

WlJR p 60, Jun 06 

Short circuit p 87, Jul 86 

VHF/UHF world: microwave bands 
WlJR p 44, Jan 06 

VHF/UHF world: 33 cm-our newest band 
WlJR p 83. Apr 86 

Short circuit (p 07, July 86) 

p 9, Aug 86 

VHF/UHF world: rf connectors, part 1 
WlJR p 77, Sep 86 

VHF/UHF world rf connectors, part 2 
WlJR p 59, Oct 86 

VHF/UHF world: microwave and 
millimeter-wave update 
WlJR p 63. Jan 87 

VHF/UHF world: 33 cm update 
WlJR p 74. Apr 87 

Short circuit p 81. Sep 87 

VHF/UHF world: microwave portable 
operation 

WlJR p 75. Jun 87 

Short circuit p 81. Sep 87 

VHF/UHF world: minimum requirements 
for 2-meter EME-pt 2 
WlJR p 65, Sep 87 

VHF/UHF world: Operating a VHF/UHF 
microwave station 

WlJR p 38, Jul 87 

Short circuit p 81 , Sep 87 

Short circuit p 97, Oct 87 

VHF/UHF world: minimum requirements 
for 2-meter EME-pt 1 
WlJR p39, Aug 87 

Comments, W7WRQ p 9, Dec 87 

VHF/UHF World: impedance matching 
techniques 

WlJR p 27, Oct 87 

VHF/UHF world: loose ends 
WlJR p 82, Feb 88 

VHF/VHF world: power splitters and 
summers 

Wt JR p 80, May 88 

VHF/UHF world:: IMD and splatter 
WlJR p 71. Oct 88 

23 GHz prescater 

N6JH p 21. Jan 87 


antennas 

Antenna insulators, PTFE VHF 
W5JTL p 98, Oct 85 

Cheap and dirty 6-meter beam 
W5UOJ P 56, Jul 88 

Convert an inexpensive CB mag-mount 
antenna into a superb 2-meter whip 
K7DBA p 52, Oct 86 

Colagi antenna. The 
VE3BFM p 61. May 86 

Computer-aided design of long VHF 
Yagi antennas 

VK4ZF p 28. May 06 

Cylindrical feedhorns revisited 
WA9HU p 20. Feb 86 

Direction-finding tool, the fox box 
KlZJH p 25, Oct 85 

Ham notebook: 2-meter halo antenna 
NR5A p 63. May 87 

High-performance Yagis for 432 MHz 
K1FO p 8. Jul 87 

Comments: KLM balun 
Scott, W p 6. Sep 87 

Short circuit p 97. Oct 87 

Long 2-meter collinears a simple way to 
achieve gain (HN) 

WB3AYW p 95, May 86 


VHF/UHF world: reflector antennas, part 
1 

WlJR p 51, Feb 86 

Short circuit p 45, Apr 86 

VHF/UHF world: reflector antennas, part 
2 


WlJR 

p 68, Mar 

86 

Yagi, a high-gain 70-cm 



WlJR 

p 75, Dec 

86 

Short circuit 

P 68, Feb 

87 

VHF/UHF world: Optimized 

2- and 


6-meter Yagi 



WlJR 

p92, May 

87 

Short circuit 

p 26, Jun 

87 

Short circuit 

p 49, Jul 

87 

Short circuit 

P 41, Aug 

87 

Short circuit 

p 81 Sep 

87 


Yagi trigon reflector, Optimizing 
WB3BGU p 84, Jan 86 


2-meter beam, portable 
KB5QJ p 113, Oct 85 

6-meter kilowatt amplifier 
KX0O p 50. Jul 86 


receivers and 
converters 

Local oscillators, high stability for micro- 
wave receivers and other applications 
WB3JZO p 29, Nov 85 

TR-2500/2600 2-channel programming 
(HN) 

K9MLD p 128, Oct 85 

VHF/UHF world: VHF/UHF receivers 
WlJR ' p 42, Mar 84 

VHF/UHF world low-noise GaAs FET 
technology 

WlJR p 99, Dec 84 

VHF/UHF world 

WlJR p 54, Nov 85 

VHF/UHF World: tow noise update, part 
2 

WlJR p 72. Dec 87 

Yaesu's latest VHF/UHF receiver, add 
general coverage 

W6MGI p 67, Oct 85 

Short circuit p 97, Oct 87 

2-meter monitor 

WA3ENK p 64, Jul 88 

1296-MHz low noise amplifier 
(Weekender) 

WA9HUV p 60, Nov 88 

transmitters 

Amplifier, 432-MHz, 1500-watt 
W2GN p 40, Jul 05 

Low-noise phase-locked UHF VCO part 
1 : the noise problem 
WA9HUV p 33, Jul 86 

Short circuit p 9, Dec 86 

Low-noise phase-locked UHF VCO part 
2: construction and testing 
WA9HUV p 25, Aug 86 

Temperature control, automatic 
WB5IRI p 75, Jun 85 

TR-2500/2600 2-channel programming 
(HN) 

K9MLD p 128, Oct 85 

VCO, 1800-2600 MHz 
WflOTV p 21, Jul 85 

VHF/UHF world: medium power am¬ 
plifiers 

WlJR p 39, Aug 85 

VHF/UHF world: VHF/UHF exciters 
WlJR p 04, Apr 04 

Short circuit p 60, Oct 84 

Weaver modulation, 2-meter transmitter 
N1COX p 12, Jul 85 

X-band beacons 

WA6EJO p 29, Jan 87 

microwave 

techniques 


Open-wire line for 2-meters 
N4UH p 94, Jan 07 

VHF/UHF world: VHFUHF antennas and 
antenna systems 

WlJR p 46. Feb 84 

Short circuit p 54, Jan 06 

VHF/UHF world: stacking antennas, part 
1 

Wt JR p 129, Apr 85 

VHF/UHF world: stacking antennas, part 
2 

WlJR p 95, May 85 

VHF/UHF world 

WlJR p 85. Dec 85 

VHF Yagi CAD on the C-64 
W4PFZ p 70, Sep 86 

VHF/UHF world: Yagi facts and fallacies 
WlJR p 103, May 86 


Designing a station for the microwave 
bands: part 1 

N6GN p 41, Feb 88 

Designing a station for the microwave 
bands: part 2 

N6GN p 19 Jun 08 

Short circuit: p 35, Oct 88 

Designing a station tor the microwave 
bands: part 3 

N6GN p 17, Oct 88 

Radial line stub design 
N1BEP p 65. Feb 80 

VHF/UHF world: microwave components 
and terminology-part 1 
WlJR p 71, Mar 88 

VHF/UHF world: microwave components 
and terminology-part 2 
WlJR p 67, Apr 88 




S WORLD WIDE AMATEUR RADIO SINCE 1950 

Your one source for all Radio Equipment! 


• ''•**_* 


SHORTWAVE RECEIVERS 
STOCKED 


BENCHER PADDLES. 
BALUNS, LOW PASS FILTERS 
IN STOCK 


LARGEST STOCKING HAM DEALER 
COMPLETE REPAIR LAB ON PREMISES 


New York City’s 






For the best buys in town call 5j 

212-925-7000 Jg 

Los Precios Mas Bajos en Nueva York .vi 

WE SHIP WORLDWIDE! Si 


KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK 

Saturday & Sunday 10 to 5 P.M. 

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM 
Come to Barry's for the best buys in town. 


fllCOM 

IC-R71A. 751 A. 781.28A/H 38A. 48A. Micro2M. 
R-7000. IC-761.1C 375A. 275A/H. 3210A 475A/ 
H. 735. IC-900, IC-228M 


ONV Safety 
belts-in stock 


Santa Kitty says, "Seasons Greetings To All 
See you Dec. 4,8pm-BARA (speech), 
Paramus NJ (Bergen CC) 


FT-767GX, FT-757GXII, FT-311 RM, 
FRG-8800, FT-736, FRG-9600, FT- 
711RH, FT-4700RH, FT 212/712RH. 

Landmobde HT » 

ICOM U16 Ml6. VI00. U400 
MAXON MOTOROLA 


PATCH 

CES Simple* Autopalrh 510 SA Will Patch FM 
Transceiver To Your Telephone Great Foi 
Telephone Can*. From Mobile To Base Simple 
To Use. 510SA/510SAII 


YAESU 
FT-23/73/33/727R 
FT 2/1/709R/M 
FT-1903/1123 

FTH-200S/700S 


KENWOOD 


Antennas 

A S. AES, Cushcraft. Hy-Gatn. 
Hustler KLM. METZ. Mosley. 
MOOUBLOX TONNA 


PRIVATE PATCH IV. Duplex 8000 


TS440S/AT R 5000 R-2000. T&940 S/AT TM 
221 A/421 A. TM-2S70A/S0A/30A. TR-7S1A. Ken 
wood Service Repair. TM-721A, TS-711/811A. 
TM3530A. TH205AT. TH21SA. TM-621A. TM 
321 A. TS140S. TS680S, RZ 1. TS790A 

Budwig ANT Products 
NEL-TECH OVK-IOO DtgrUI Voice Keyer 
FLUKE 77 Multimeter I 

Media Mentors 

Amateur Radio Course $99 95 

VoCom/Mirage/Alinco 
Tokyo Hy-Power/TE SYSTEMS 
Amplifiers & 

5/8KHT Gain 
Antennas IN STOCK 

MICROLOG-ART 1. Air Disk 
SWL, Morse Coach 

Soldering Station 48Watts $68, 


RF 

Concepts 


TUNERS STOCKED: 
NYE MBV-A3 Killowatt Tuner 


ALINCO ALD 24T 
DJ-100T 


COMMERCIAL 
A HAM 
REPEATERS 
STOCKED 
WRITE FOR 
UUOTES 


KANTRONICS 

UTU. KAM, UTU-XT. 
KPC 7400 KPC IV 
KAM . 


FREOUENCT 
COUNTERS 
IMHI I TIGHT 
S169.95 


Computer Inlertaces 
Slocked: MFJ-1270B 
MFJ-1274. MFJ-1224. AEA 
PK-88. MFJ-1278, PK-232 
W/FAX 


Ten-Tec 
Tuner 229B 


MOTOROLA AUTHORIZED DEALER 
KACHINA COMMUNICATIONS DEALER 


COMET ANTENNAS 
STOCKED 


DIGITAL FREQUENCY COUNTERS 

Oploelectronics model I300H, 0-1300MHz 
Tnonyx. Model TR 1000. 0-600 MHz 

Long range Wireless 
Telephone lor exoorl in stock 


HEIL 

EQUIPMENT 
IN STOCK 

SANGEAN Portable Shortwave Radios 


ooo 


METRON MA-1000 B STOCKED 


EIMAC 
% 3-500Z 
L. 572B.6JS6C 
■ 12BY7A& 

L 6146B 

f BIRD 
Wattmeters 
Elements 
In Stock =? 


Hy Gam Towers 
& Antennas, and 
Rotors will be 
shipped direct to 
you FREE ot 
shipping cost 


MIRAGE AMPLIFIERS 
ASTRON POWER SUPPLIES 
Saxton Wire & Cable. Int'l Wire 


» AEA 144 MHz 
& AEA 220 MHz 
AEA 440 MHz 

ANTENNAS 


New TEN TEC 
Corsair II. PARAGON 


AMERITRON AUTHORIZED DEALER 


MAIL ALL ORDERS TO BARRY ELECTRONICS C0RP., 512 BROADWAY. NEW YORK CITY, NY 10012 (FOUR BLOCKS NORTH OF CANAL ST.) 


We Stock AEA. ARRL, Alinco. Ameco. Amerilron. Antenna Specialists. 
Asiatic, Aslron. B&K. B&W, Bencher. Bird. Butternut, COE, CES. Cushcralt, 
Daiwa. Eimac. Henry. Heil. Hustler. Hy-Gain. Icom. KLM. Kanironics. Larsen, 
MJF, J W Miller. Mirage. Nye. Palomar. RF Products. Saxton. Shure, 
Tempo. Ten-Tec. TUBES. Yaesu, Vibroplex, Duplexers. Repealers. Scan¬ 
ners. Radio Publications, Uniden, Kenwood. Maxon, RFC 

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 
HAM DEALER INOUIRES INVITEO PHONE IN YOUR ORDER S BE REIMBURSED 

COMMERCIAL RADIOS stocked A serviced on promleoe. 

Amateur Radio Courses Given On Our Premises, Call 

Export Orders Shipped Immediately. TELEX 1 2-707O 


“Aqul S® Habla Espanol” 

BARRY INTERNATIONAL TELEX 12-7670 
MERCHANDISE TAKEN ON CONSIGNMENT 
FOR TOP PRICES 

Monday F nday 9AM to 6 30 P M Thursday to # P M 
Saturday A Sunday 10 A M to 5 P M (Free Parking) 

IRT/LEX •Spring St Station" Subways: BMT 
Prince St. Station" IND-"F" Tram-Bwy Station" 
Bus: Broadway #6 to Spring St Path-9th St /6th Ave 
Station 


COMMERCIAL RADIOS 
STOCKED: ICOM Motoro 
la MAXON. Standard. 
Yaesu Wo serve munici¬ 
palities. businesses. Civil 
Defense, etc Portables, 
mobilos. bases, re 
pealers 


ALL 

SALES 

FINAL 























For more information contact Communica¬ 
tions Specialists, Inc., 426 West Taft Avenue. 
Orange, California 92665-4296. 

Circle /306 on Reader Service Card 


900-MHz phase lock loop 
synthesizer 

RF PROTOTYPE SYSTEMS adds the PLL1 to 
its QUICK BOARD product line. The board is the 
basis for a 900 MHz Phase-lock Loop Syn 
thesizer. Several PLL configurations can be 
implemented with user selected divide ratios, 
VCO, loop filter, and associated components to 
be installed in the PLL1 The PLL1 lets you build 
a PLL that allows you to optimize parameters, 
or produce a low cost frequency source. 

The design is based on the Motorola 
MC145152 dual-modulus, parallel interface syn 
thesizer 1C and uses common dividers and op 
amps. The loop filter is laid out for a standard 
third order type 2 PLL. Frequencies are pro 
grammed with parallel data input provided by on 
board dip switches 

The PLL1 includes a circuit board, schematic, 
assembly drawing, and an application note on 
how to build a PLL using the PLL1 QUICK 
BOARD. 

The price in quantities of 19 is $95.00 

For more information, please contact RF PRO 
TOTYPE SYSTEMS. (6191 538 6771, 12730 Kes 
trel Street. San Diego, California 92129. 

Circle /307 on Reader Service Card. 


Rad-Com Soft-Control 

Soft-Control software provides remote access 
to your radio's functions via a serial link from 
your PC. Using the radio’s built in command set. 



the program lets you control the functions of 
your transceiver from a simple menu. Soft- 
Control also includes complete maintenance of 
the radio's memory channels. Memory data can 
be added, deleted, or edited and then saved to. 
or restored from disk. 

Available immediately for the Kenwood 
TS-440S and IBM PC or compatible, other radio 
computer combinations are expected to be avail 
able soon. The program can be purchased 
directly from Rad Com and sells for $59.95. 

For more information, or to order contact: 
Rad-Com, P.0. Box 1166, Pleasanton, Califor 
nia 94566. 

Circle /308 on Reader Service Card. 


4-digit sequence decoder 
and "QUAD” option 

The new model TSDQ 4 digit sequence 
decoder replaces the TSD decoder. Its features 
include a DPDT 2 A relay, on board 5-volt regu 
lator. digit valid indicator, and expansion con 
nector. Connections to the board are via a 24- 
pin card edge connector, which provides quick 
disconnect and expansion with the new Model 
"QUAD" 4 relay expansion card. 

The TSDQ operates as a stand-alone 2-4 digit 
touchtone sequence decoder. Output may be 
either latching or momentary control of the 
DPDT relay. All 16 digits are output to the card 
edge connector and can be used for single digit 
commands The relay turns on when it receives 
a 4 digit code and turns off when the code is 
received again. When the QUAD option is 
plugged in. four DPDT relays may be turned on 
and off with individual access codes. A master 
"on" code, followed by the relay number, turns 
on a relay; a master "off" code, followed by the 
relay number, turns the relay off. These relay 
on/off codes can be a total of 3-5 digits long. 
In addition to the relay outputs there are four 
transistor outputs to provide LED readouts of the 
relay states, or act as control voltage for other 
devices. All output connections are via a 24-pin 
card edge connector which uses the same pin 
numbers for all inputs as the TSDQ card. This 
allows instant compatibility when the QUAD 
expansion card is added 

Model "TSDQ" is $79.95 including 24-pin 
edge connector. Model "QUAD" is $99.95 
(requires "TSDQ"), Add $3.00 shipping. Califor 
nia residents add 6 percent. 

Additional information can be obtained by 
contacting, Engineering Consulting, 583 Candle 
wood Street Brea, California 92621 

NCG Co. introduces new 
items 

NCG Co. has the following new items availa 
ble: 

•900 MHz mobile antenna. Model no. 
CMW3 71 is a 5/8-wave x 3 step wide band 


antenna. Gain is 7.14 dB, maximum power is 50 
watts. Length is 2'7". Frequency for a 1.5 
VSWR is 910-940 MHz, the base has a fold-over 
design for low garage parking. 

•Dual-band UHF/1.2-GHz mobile antenna. 

The Model CHL 120 is a wide band low VSWR 
mobile antenna for the high frequencies. Gain 
is2.15dB for UHFand5.6dB for 1.2 GHz, Max 
imum power is 50 watts, VSWR is 1,8 or less, 
length is 1 '2~. Simulcast operation is possible 
when used with the CF-413 duplexer. 

•CM-900 Mini Meter. Designed for the 900 
MHz band, insertion loss is less than 0.2 dB; 
measurable power is from 0 to 120 watts. SWR 
is 1.0-5, power range 10/120W accuracy is 
0.55 ±, dimensions are 2.25"W x 2.55 "H x 
1.1 "D. 

• CM-300 Mini Meter. Designed for the 200 
240 MHz, insertion loss is less than 0.2 dB; meas 
ureable power is from 0 60 watts. SWR meas 
urement 1.0-5 to 1. Accuracy is 0.50 ±, dimen 
sions are 2.25"W x 2.55"H x 1.1 ~D. The 
CM 300 is equipped with UHF connectors. 


I, 



•Low-loss coax mounting kits. The CK 
5LX is the 5DQEV + RG188A/U. The CK 5LX 
is usable from 1 MHz to 1.5 GHz The CK 3LX 
is the 3.5DQEV 4 RG188A/U. The CK 3LX is 
usable from 1 MHz to 900 MHz, The loss for the 
coax is: 3.5DQEV at 400 MHz 3.5, at 1000 MHz 
5.6 per 100 feet. 5D QEV at 400 MHz 3.2, at 1000 
MHz 5.3 

For further information on any of these items, 
contact NCG Co. 1275 N. Grove Street, Ana 
heim, California 92806. 

Circle Z309 on Reader Service Card. 


/continued on page 125) 


104 S3 December 1988 





















FREQUENCY COUNTERS 


MINI KITS-EASY TO ASSEMBLE-FUN TO USE 


lax • w oayi pans warranty on an nu • i yin pans a r* v lie CDC A~TtZA 

labor warranty on all wind units PAX 7 1d-DOO-47D4 

RAMSEY ELECTRONICS, INC. 2575 Baird Rd. Penfield, HX 14526 


PERSONAL 

SPEED 
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DOW • 

2i 20 qjm • BNC tonr*cto'T • n-ral 
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aud*o 'no>ct*o" nieasu'menii 

Oy <0 o' JOO • 0 OJ Hr reWoMyi & 
Dwii! •« vgnii p'eawp'Cowjii'pnr 


THE COMMUNICATIONS 
SOAQKOO SERVICE MONITOR THAT 
^ ^ w WORKS HARDER FOR LESS. 

introducing COM 3 the new service monitor designed by service 
technicians foi service technicians It works harder tor less giv 
<ng you advanced testing capabilities at a very affordable once 
f[ A’UftfS • Jirect entry keyboard with pnKjiammabi** memorv 
• Audio a transmitter frequent y counter • iFO bar graph Ire 
quency/erroi deviation display • 0 t 10 000^v output level! • 
H«qn receive sensitivity less than Suv • tCKIKH/ to999 999*1 MH/ 
Continuous frequency coverage • transmit protection up to 100 
watts • CIS tone encoder t KH/ and external modulation 


40 & 80 METERS 
HAM RECEIVERS 


PS-10B 1.5 GHz 
PRESCALER 


liier-di inp * ange o» you' p*«*m 

• •• 

v* iSOmVIyp tan • 9VC 

• ' MM; .1 


QRP TRANSMITTER KITS. 40 & 80 METERS 


AIRCRAFT RECEIVER KIT 


SHORTWAVE RECEIVER KIT 


PACKET RADIO 


'dtcod** 


FM COMMUNICATIONS/2 METER RECEIVER 


■jvmpPCiXM'd frjL'f*. ii' »u 
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HIGH POWER FM 
WIRELESS MIKE 


10 <I'IV 
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Here s a gicat boostei for any 2 meter or 220 
MH/ hand held unit These power boosters 
deliver over 30 watts ot output allowing you 
to hit the repeaters lull quieting while the low 
noise preamp remarkably improves recep¬ 
tions Ramsey Electronics has soW thou¬ 
sands ot ? mlr amp kits but now, we otter 
completely wired and tested 2 mt/ as well 220 
MH/ units Both have all the features ot the 
high priced boosters at a traction of the cost 
PA 102 MTR POWER BOOSTER f to X power gain) 

Fully wired & tested .S58 95 

PA 20 m MH/ POWER BOOSTER -8 X power gam) 
Fully wired & tested $59 95 


SAMSTT 
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VIDEO MOOUUU OR 
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S7.95 
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LEO BLINK T KIT 

MAD BLASTER 

Products LOUDra* %*•*! 

VI no VAC 

(ufWit tK uw »o* 

it* mq and i)«t 

S8.95 

••.■hfll'JMM* 
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VOICE ACIIVATiO 

SWITCH 

. S2.95 

Obnt irotrt 4WJ*u Rur, 

• S4.95 

Wtr.l.t*Jp 10*100 niA ^ 

UNIVtHSAl TIMER 
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Radio's guide to help you find your local 


California 


A-TECH ELECTRONICS 

1033 HOLLYWOOD WAY 
BURBANK, CA 91505 
(818) 845-9203 

New Ham Store and Ready to Make a 
Deal! 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
213-390-8003 
800-882-1343 Trades 
Habla Espanol 


Colorado 


ALLIED APPLIANCE & RADIO 

4253 SOUTH BROADWAY 
ENGLEWOOD, CO 80110 
(303) 761-7305 

Rocky Mts Amateur/Shortwave 
Specialists, Ten-Tec, Yaesu, JRC- 
NRD, Sony , MFJ, KLM, and other 
fine gear. New and used. Visa/MC. 
Antennas, books, discount prices too! 


COLORADO COMM CENTER 

525 EAST 70th AVE. 

SUITE ONE WEST 
DENVER, CO 80229 
(303) 288-7373 
(800) 227-7373 
Stocking all major lines 
Kenwood Yaesu, Encomm, ICOM 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


AMATEUR & ADVANCED 
COMMUNICATIONS 

3208 CONCORD PIKE 
WILMINGTON, DE 19803 
(302) 478-2757 

Delaware’s Friendliest Ham Store. 

DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 
Kenwood, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 

AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 

CLEARWATER, FL 33575 

813-461-4267 

Clearwater Branch 

West Coast’s only full service 

Amateur Radio Store. 

Hours M-F 9-5:30, Sat. 9-3 

AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE. 
ORLANDO, FL 32803 
305-894-3238 

Fla. Wats: 1 (800) 432-9424 
Outside Fla: 1 (800) 327-1917 
Hours M-F 9-5:30, Sat. 9-3 


Georgia 

DOC'S COMMUNICATIONS 

702 CHICKAMAUGA AVENUE 
ROSSVILLE, GA 30741 
(404) 866-2302 / 861-5610 
ICOM, Yaesu. Kenwood, Bird... 
9AM-5:30PM 
We service what we sell. 


Hawaii 

HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Kenwood, ICOM, Yaesu, Hy-Gain, 
Cushcraft, AEA, KLM, Tri-Ex Towers, 
Fluke, Belden, Astron, etc. 


Idaho 

ROSS DISTRIBUTING COMPANY 

78 SOUTH STATE STREET 

P.O. BOX 234 

PRESTON, ID 83263 

(208) 852-0830 

M 9-2; T-F 9-6; S 9-2 

Stock All Major Brands 

Over 7000 Ham Related Items on 

Hand 


Illinois 

ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


_ Indiana _ 

THE HAM STATION 

220 N. FULTON AVE. 

EVANSVILLE, IN 47710 
(800) 523-7731 
(812) 422-0231 

ICOM, Yeasu, Ten-Tec, Cushcraft, Hy- 
Gain, AEA & others. 


Maryland 


MARYLAND RADIO CENTER 

8576 LAURELDALE DRIVE 
LAUREL, MD 20707 
301-725-1212 

Kenwood, Ten-Tec, Kantronics. Full 
service dealer. 

M-F 10-7 SAT 9-5 


Massachusetts 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA 01460 
617-486-3400 
617-486-3040 

The Ham Store of New England 
You Can Rely On. 


Missouri 


MISSOURI RADIO CENTER 

102 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
(800) 821-7323 
Missouri: (816) 741-8118 
ICOM, Kenwood, Yaesu 
Same day service, low prices. 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray “Squeak,” AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


New Hampshire 


RIVENDELL ELECTRONICS 

8 LONDONDERRY ROAD 
DERRY, N. H. 03038 
603-434-5371 

Hours M-S 10-5; THURS 10-7 
Closed Sun/Holidays 


r\ Jar-. YOU SHOULD BE HERE TOO! 
LsGalGrS. Contact Ham Radio now for complete details. 
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Amateur Radio Dealer 


New Jersey 


ABARIS SYSTEMS 

276 ORIENTAL PLACE 
LYNDHURST, NJ 07071 
201-939-0015 
Don WB2GPU 

ARRL, Astatic, Astron, B&W, Belden, 

Bencher, Hustler, Kenwood, Larsen, RF 

Concepts, Tonnaand much, much more! 

Tues-Fri 10 am-7:30 pm 

Thurs 10 am-9:00 pm 

Sat 10 am-4:00 pm 

VISA/MC 


KJI ELECTRONICS 

66 SKYTOP ROAD 
CEDAR GROVE, NJ 07009 
(201)239-4389 
Gene K2KJI 
Maryann K2RVH 

Distributor of: KLM, Mirage, ICOM, Lar¬ 
sen, Lunar, Astron. Wholesale - retail. 


UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood, Yaesu, Icom, 
and other fine gear. Factory author¬ 
ized sales and service. Shortwave 
specialists. Near 1-270 and airport. 


Pennsylvania 


HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for over 30 Years 


Texas 


short circuits 

Wrong ZIP! 

The ZIP code for FAR Circuits (see 
W4ULD article, September 1988) was 
incorrectly shown as 60188. Please 
note that the correct ZIP is 60118. Ed. 

Correct equations 

In equation 4, (see K4IPV column, 
August 1988) R3 should have been R1. 
Equation 9 should have read: 

Xc2=R2\ P "EHM. - 

\ (Q 2 +1)-(RI/R2) 

Equation 12 should have read: 

R1 


New York 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City’s Largest Full Service 
Ham and Commercial Radio Store. 


VHF COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying all 
of your Amateur needs. Featuring ICOM 
“The World System.” Western New 
York's finest Amateur dealer. 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE. 

WICKLIFFE, OH 44092 (Cleveland Area) 
216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio: 1 (800) 321-3594 
Hours M-F 9-5:30, Sat. 9-3 


DEBCO ELECTRONICS, INC. 

3931 EDWARDS RD. 
CINCINNATI, OHIO 45209 
(513) 531-4499 
Mon-Sat 10AM-9PM 


MADISON ELECTRONICS SUPPLY 

3621 FANNIN 
HOUSTON, TX 77004 
713-520-7300 
Christmas?? Now?? 


t 


Xcib=\/ R1(Q 2 + 1) j 
R2 


Ed. 


K COMM dba THE HAM STORE 

5707A MOBUD 

SAN ANTONIO, TX 78238 

512-680-6110 

800-344-3144 

Stocking all major lines. San Antonio’s 
Ham Store. Great Prices — Great 
Service. Factory authorized sales and 
service. 

Hours: M-F 10-6; SAT 9-3 


MISSION COMMUNICATIONS 

11903 ALEIF CLODINE 

SUITE 500 (CORNER HARWIN & 

KIRKWOOD) 

HOUSTON, TEXAS 77082 
(713) 879-7764 

Now in Southwest Houston—full line 
of equipment. All the essentials and 
extras for the “ham." 


Wisconsin 


AMATEUR ELECTRONIC SUPPLY 

4828 W. FOND DU LAC AVE. 
MILWAUKEE, Wl 53216 
414-442-4200 


Corrected drawing 

Corrected version of fig. 1 for KOIF 
ham note "Easy Measurement of An¬ 
tenna Currents," Ham Radio, Septem¬ 
ber 1988, page 40. 

Ed. 



Sun 12-6PM 

We buy and sell all types of electronic 
parts. 


Wise. Wats: 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 
M-F 9-5:30 Sat 9-3 


The primary is the antenna feed under test. 
The split core opens up by compressing the 


clothespin type device to accept the 


antenna feed wire. For higher power, drop 
the secondary down to five turns. 
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BOOKSTORE 
HOLIDAY GIFT IDEAS 
NEW BOOK PAGE 


ARRL ANTENNA BOOK 

by Jerry Hall, K1TD. NEW 15th Edition 

The all new 15th edition ot this antenna classic represents over 
two years of hard work by editor K1 TO. It's doubled in size too 
-from over 300 to over 700 pages big! 950 figures and charts 
cover just about every sub|ect imaginable. Some ot the highlights 
are: Chapters on Loop antennas, multi-band antennas, low fre¬ 
quency antennas, portable antennas, VHF and UHF systems, 
coupling the antenna to the transmitter and the antenna, plus p-l- 
e-n-t-y more. Like the 1988 HANDBOOK and new OPERATING 
MANUAL, the new ANTENNA BOOK is going to be a smash hit. 
Order yours today. 15th edition 900 + pages ©1988 
AR-AM Soltbound $17.95 


THE 1989 ARRL HANDBOOK FOR THE 
RADIO AMATEUR 

Revised and updated with the latest in Amateur technology, now 
is the time to order your very own copy ol the world lamous ARRL 
HANDBOOK In addition to being the definitive reference volume 
for your Ham shack, there are plenty of projects tor every interest 
in Amateur Radio — from antennas for every application to the 
latest state-of-the-art projects — you'll find it all in the 1989 
HANDBOOK. Order now and we will ship as soon as the books 
arrive from the printer. They make perfect gilts tor the holiday 
season for your hard-to-buy for Ham friends or for yourself. Over 
1100 pages ©1988 

□ AR-HB89 Hardbound $20.95 


NOVICE ANTENNA NOTEBOOK 

by Doug DeMaw W1FB 

Novices have long wondered what is the best all around antenna 
for them to install Up until now, this was a difficult question to 
answer. Aimed at the newly licensed Ham. DeMaw writes for the 
non-engineer in clear concise language with emphasis on easy-to- 
build antennas. Readers will learn how antennas operate and 
what governs performance. Also great reading tor all levels ot 
Amateur interest 1st Edition ©1988 

AR-NAN Sotlbound $7.95 

1988-89 ARRL REPEATER DIRECTORY 

Bigger and better than ever 1 Over 13.300 listings including 1400 
digipeaters-every Ham should have a copy of this book in their 
car or shack Handy resource book has listings by frequency and 
location. Invaluable aid while travelling. ©1988 

AR-R088 Sotlbound $4.95 

AR-2RD88 (Buy 2 & Save) $7 95 

ANTENNAS 

by John Kraus. W8JK. New 2nd Edition 

Kraus's classic antenna book has been extensively revised and 
up-dated to reflect the latest state-of-the-art in antenna design 
and theory Includes over 1,000 illustrations and nearly 600 
worked examples and problem solutions Chapters cover basic 
concepts point sources and point source arrays, dipoles, helixes, 
broadband and frequency independent antennas, special applica¬ 
tions and tons more of information Aiso includes 5 appendices: 
reference tables computer programs, books and video tapes, 
answers to problems and a problem supplement College level 
text for the Amateur 2nd edition 917 pages ; 1988 
MH-35422 HARDBOUND $59,95 

1988 CALLBOOK SUPPLEMENT 

The CALLBOOK SUPPLEMENT contains all ol the new licenses, 
address and callsign changes from all the countries around the 
world It also includes all ot the new postal rate changes, current 
QSL bureaus, and many other helpful handy features. A must 
for the active Ham - it's the only way to have all the current ad¬ 
dresses and callsigns 320 pages 1988 
CB-S88 Sottbound$9.95 

EASY-UP ANTENNAS for Radio Listeners 
and Hams 

by Ed Noll W3FQJ 

Noll has long been known for easy-to-build antenna articles tor all 
levels ol Amateur operation This book covers basic do-it-yourselt 
antennas for SWLs. AM and FM BCB'ers. present and prospec¬ 
tive Hams and scanner listeners Includes dipoles, verticals, 
beams, long wires and several special types and configurations 
Also has lime saving look-up dimension tables, constants and 
other helpful hints lor antenna design It's nice to have Noll back 
in print as his other two best selling antenna books have been 
out-of-print tor years 1st edition 164 pages • 1988 
22495 Soltbound $16.95 


N6RJ’S ELECTRONIC SECOND OP 
for MS-DOS computers 
by Jim Ratterty N6RJ 

The world famous SECOND OP is now available in a state-of-the- 
art computerized data base. This program, written lor MS-DOS 
computers, is a must tor DX'ers. contesters and all Amateurs in¬ 
terested in reliable OX communication Data can be displayed 
either in columnar format or in lull screen displays. Unknown 
callsigns can be entered and compared to the ITU callsign alloca¬ 
tion lor easy identification. There's plenty more too such as. 
postal rates, beam headings and QSL bureaus to name just a tew 
Great program to have in your shack Order your's today. 

©1988 MS-DOS computers. 5% and 3’/z versions available. 
Please specify on your order 

□ CB-RJ (MS-DOS Computers) $59 95 

THE “GROUNDS’' FOR LIGHTNING & 

EMP PROTECTION 

by Roger Block. PolyPhaser Corporation 

Here's a subiect that has never really Deen fully covered in 
Amateur literature. This 116 page text contains a comprehensive 
analysis ol proper grounding and protection against lightning and 
other EMP disasters. Includes information tor all kinds ot elec¬ 
tronic gear radios, telephones, computers, Ethernet, CATV, 

TVRO, and security systems to name just a few Ot special in¬ 
terest to Hams are chapters on low inductance grounds and con¬ 
nections, guy anchor grounding, and how to ground inside the 
shack Every Ham should have a copy tsl edition 1 16 pages 
■C 1987 

PP-GLEP Soltbound $19.95 

GENIUS AT RIVERMEAD a profile of 
H.H. Beverage 

by Alberta Wallen 

Born at the very beginning of the radio age Harold Beverage is 
one of radio's pioneers. Most know him from his development of 
the Beverage or wave type receiving antenna Learn about the 
career of this brilliant engineer in this easy-to-read biography 
Starting with 6E in 1917 and moving to RCA in 1920. Beverage 
was involved in some ol the most exciting aspects of radio Of 
particular interest is a reprint of the famous November 1922 QST 
article describing the wave antenna includes 35 photos 130 
pages 1988 

NH-BEV Hardbound $15.95 

SHORTWAVE DIRECTORY 

by Bob Grove, 198B Edition 

Now includes both VIF and broadcasting information! This SWL’s 
bible is crammed with all the latest up-to-date frequencies and 
callsign information. Covers 10 kHz to 30 MHz and has listings 
tor just about every user possible from the US Government to as 
many clandestine stations as you can imagine Most stations are 
cross-referenced by agency and frequency lor rapid identification. 
Also contains a glossary ot terms, acronyms and abbreviations 
commonly heard on-the-air. 4th edition 500 + pages (01988 
GE-SD Soltbound $17.95 


1989 RADIO AMATEUR CALLBOOKS 

(Available lata November 1988) 


HoUfl s 


NORTH AMERICAN EDITION 

Fully updated and edited to include all the latest FCC and toreign 
government callsigns and addresses tor Hams in North America. 
Includes plenty ol handy operating aids such as time charts, QSL 
bureau addresses, census information and much more. Calls 
tram Northern Canada to tropical Panama. Now is the time to buy 
a new Callbook when you'll get the most use out of your invest¬ 
ment. ©1988 

i 1CB-US89 Soltbound $25.95 


INTERNATIONAL EDITION 

QSL’s are a very important part of our hobby. All sorts ot 
awards, including the coveted DXCC, require confirmation ot con¬ 
tact before the award can be issued Ot special interest, ad¬ 
dresses are being added daily lor Hams in the USSR and other 
countries. While in no means complete, it's a start and will be of 
tremendous help in getting QSLs. Handy operating aids round 
out this super book value. ©1988 
UC8-F89 Soltbound $28.95 

BUY ’EM BOTH SPECIAL 
Reg. $54.90 Only $49.95 
SAVE $4.95 


MASTERING PACKET RADIO: the hands on guide 

by Dave Ingram K4TWJ 

Packet radio continues to grow at a rate that boggles the mind. 
This new book appeals to all levels ol packet radio enthusiasts 
from novices to experts alike. Full of illustrations and written in a 
simple, easy-to-understand style. Topics covered include: a basic 
primer, home computers and data communications terminals, a 
survey ot equipment available, how to set up a station plus much 
more Great compliment to the other packet books available. 208 
pages ©1988 1st edition 

1122567 Soltbound $12.95 

THE ARRL SATELLITE ANTHOLOGY 

Taken from the pages of the "Amateur Satellite News" column in 
QST, Includes the latest information available on OCSARs 9 
through 13 as well as the Russian RS satellites. Full coverage is 
given to Phase III, OSCAR 10 and 13 satellites. Also includes an 
unpublished article detailing UoSAT-OSCAR it operation Digital 
modes, tracking, antennas. RUDAK, microcomputer processing ot 
telemetry plus much more is contained in this valuable new 
volume 112 pages ©1988 

I IAR-SA Soltbound $4.95 

22nd CENTRAL STATES VHF SOCIETY 
CONFERENCE PAPERS 

Papers in this book were submitted for the 1988 Central States 
VHF Society meeting. Includes: Microwave EME, predicting 144 
MHz "Es" openings, matching versus noise figure trade-offs in 
pre-amps, 902 MHz Iransverter. power amplifier and antennas, 
how to measure your own K index plus much more A must 
publication tor the active VHF'er, ©1988 
AR-22CS Soltbound $11.95 

PASSPORT TO WORLDBAND RADIO 1989 Edition 
Brand new and fully revised, SWL’s everywhere will warn a copy 
lor their library Expanded to 416 pages, the book now includes 
a bigger and better buyer's guide, an interview with James 
Michener. an exciting real life drama ot one SWL s escape from 
Iran plus much more Also includes all the latest broadcast 
schedules from countries around the world. You're up-to-dale it 
you have a copy ol this new book by your radio 416 pages 1989 
Edition ■ 1988 

IB S-R 0189 Soltbound $14.95 


CONFIDENTIAL FREQUENCY LIST 
7th EDITION now includes RTTY stations 

Compiled by Geoff Hulligeg 

This new edition is jam-packed with all the latest frequencies, 
callsigns and other important information. Inside you’ll find 
listings for aeronautical, military, embassy, VOLMET. INTERPOL, 
weather and RTTY stations. Also included is a thorough discus¬ 
sion on how to listen to RTTY stations, explanations of the ab¬ 
breviations used by utility stations, the reasons behind interna¬ 
tional jamming and much, much more. Every radio enthusiast 
should have a copy in their shack. '<' 1988. 7th edition, 376 
pages. 

GL-CF Softbound $19.95 



BOOKSTORE 





ANTENNA BOOKS 


ANTENNA BOOKS 


AM RADIO LOG BOOKS 
4DER IN TIME FOR HOLIDAY GIVING 
ick by populir demand 

lom lor ovef 2100 QSO — that s over twice as many as 
e other log book For coniesters. each page contains 30 
>0 s lor east counts You also gel the latest up to date 
iguency spectrum chart ITU callsign list and ARRL DXCC 
I Spiral bound to lay Hat on your desk Unquestionably 
e best log book value around 1988 
HR-LB Spiralbound $2 95 

HR-3LB Special buy 3 price. Save ?2*/« Get 3 otter S6 95 

EVERAGE ANTENNA HANDBOOK 

Victor Misek. W1WCR 

rcogmred around the world as the definitive work on 
veragc Antennas Misek delves deep into the secrets ol 
e single wire Beverage and SWA (Steerable Wave Anlen 
| with helpful hints and tips on how to maximize perlor 
ance based upon wue sire height above ground, overall 
igth arid impedance matching Also includes information 
i centei ted Beverages constructed out ol several wire 
pes CITY LOT OWNERS Note Misek has developer! a 
iverage tor you too' Called the Micro-SWA it is |usl 60 
long You get excellent directivity and null steeling 
pabilitics Iranslormer design information tor both term 
ition and Iccdlme matching is completely revised 
198? 80 pages 2nd Edition 

VM-BAH Sottbound $14.95 

AANSMISSION LINE TRANSFORMERS 

- Jerry Sevick. W2FMI 

mtams a complete explanation and discussion ot bans 
ission line transformers and how to use them Written by 
le ol the experts in the held-this book is lull ol helpful 
lormation 1987 tst Edition 144 pages 

AR-TIX Sottbound $9.95 

AGI ANTENNA DESIGN 

r Dr James Lawson. W2PV 

ised upon the popular Ham Radio Magazine senes, this 
ok includes notes charts graphs as well as other addi 
nal information not tound in the oiigmal text W2PV was 
own world wide as one ot the most knowledgeable ex 
ns on antenna design and optimization This book is lull 
his contest winning trade secrets Eight chapters 
ver Pertormance calculations Simple Yagi antennas 
igi antenna pertormance optimization. Loop antennas 
e effects ol ground Stacking Practical design and 
actical Amateur Yagi antennas A wealth ol inhumation 
a modest price Lawson s book should sell lor much 
are-every Ham should gel a copy lor their bookshelf 
1986 Is! edition 

AR-YD Hardbound $14 95 



TE AMATEUR RADIO VERTICAL HANDBOOK 

Cpt Paul H Lee. USN (Ret) N6PL 

sed upon the author s years ol work with a number ot 
lerent vertical antenna designs % you II qel plenty ol the 
and design information atony with a number ot pract> 
construction ideas Included are designs loi simple 1/4 
J 5'H wave antennas as well as broadband and multi 
merit directional antennas Paul lee is an engineer and 
d ham and is Amateur Radio s resident e*prrt on Hie 
tical antenna I ‘184 2nd edition 
;Q VAN Sottbound S9 95 


IFB's ANTENNA NOTEBOOK 

Ooug DcMaw W1FB 

Annas have bean one of DcMaw s passions in Amateur 
Jiu He has worked with countless designs ol all stupes 
I confiqoi.ilions This fully illustrated book gives you 
to instructions on a number of different wire and verti 
antennas to* tf>0 through 10 meters Alsu includes m 

nat. radial ysiems tunert batons ind it , 

• i , ind fui reidmg 1987 120 pipt 

AN Sottbound S7 95 

GB HF ANTENNAS FOR ALL LOCATIONS 

HE $1195 

RL ANTENNA COMPENDIUM 

AC $9 95 


by W6SAI & W2LX 


BEAM ANTENNA HANDBOOK 

RP-6A Beamantennas galore $11 95 

WIRE ANTENNA HANDBOOK 

RP-WA Wire antennas lor a'l installations St 1.95 

ALL ABOUT CUBICAL QUAD ANTENNAS 

RP-CO The quad book $9.95 

INTERFERENCE HANDBOOK by WA6F0G 

RP-IH Great reference text lor RFI problems $11.95 

ALL ABOUT VERTICAL ANTENNAS 

RP-VA Everything you want to know $10.95 

THE RADIO AMATEUR ANTENNA HANDBOOK 

RP-AH Complete guide to antennas $11.95 


OTHER BOOKS 


TRANSMITTER HUNTING RADIO 
DIRECTION FINDING SIMPLIFIED 

T-2701 All about DF ing $17 95 

QRP HANDBOOK 

AR-ORP by Noted QRP expert W1FB $5 00 

RADIO HANDBOOK by Bill Orr W6SAI 

22424 t be source book $26 95 

ARRL MICROWAVE UPOATE Sept. 1987 

AR-MU Colorado Microwave Papers $9 95 

21st CENTRAL STATES CONFERENCE 

ARCS July 1987 papers $9 95 

RADIO COMMUNICATIONS RECEIVERS 

MH-53570 by 0J2LR $69 95 

RACE ON THE EDGE OF TIME 

MH-21088 The roots ot RADAR $19 95 

DX POWER: EFFECTIVE TECHNIQUES 

T-1740 I he inside view to OX mg $9 95 

THE COMPLETE DX'ER by W9KNI 

ID-OX $1095 

RSGB VHF/UHF MANUAL 

RS-VH $17 95 

RADIO COMMUNICATION HANDBOOK 

RS-RCH RSGB s Amateur Handbook $2195 

THE BUYER'S GUIDE TO AMATEUR RADIO 

RS-BG Handy book to have around $1195 

MID-ATLANTIC VHF CONFERENCE 

AR-MID $995 


Special Low Price Books 

SOFTWARE FOR AMATEUR RADIO by 

G3ZCZ 

1-1560 

$4 95 

MICROCOMPUTERS IN AMATEUR RA0I0 


by G3ZCZ 


T-1305 

$4 95 

PROGRAMMING FOR THE TI-59 & HP41 


T-1442 

$4 95 

TTL COOKBOOK 


21035 REG $14 95 

$9 95 

REPAIR AND TROUBLESHOOTING GUIDES 


22353 APPLE II. II +. lie REG $19 95 

$9 95 

22358 IBM PC REG $19 95 

$9 95 

22363 C-64 REG $19 95 

$9 95 

MICROPROCESSOR CIRCUITS 


21877 VOL 1 REG $9 95 

$4 95 

COMMODORE PROGRAMMER S HANDBOOK 

22056 REG $19 95 

$9 95 

APPLE PROGRAMMER'S HANDBOOK 


22175 REG $22 95 

$11 95 

COMMODORE C-64 STARTER BOOK 


22293 REG $17 95 

$8 95 


PACKET 


YOUR GATEWAY TO PACKET RADIO 

by Stan Horzepa WA1L0U 

He'e is the complete begmnei s guide to Packet Radio wnl 
ten by ARRL Packet expert WA1LOU Beginners will lind 
the complete easy lo understand explanations eliminate 
many ol Ihe Iruslraling aspects ol packet operation full ol 
helplul hints and lips that come tiom thousands ol hours 
Ol on the an experience Keep hum ic inventing Ihe wheel 
learn from an expert 208 paQes 1987 
AR PKT Sottbound $9 95 

GET*•‘CONNECTED TO PACKET RADIO 

by Jim Grubbs K9EI 

This is youi Packet Radio Handbook 1 Over 17 chapters 
covet every aspect ol packet operation trom choosing a 
packet controller (TNC) an explanation ol packet protocol 
packet accessories and a primer on how lo make your lirsl 
packet contact lo how packet bulletin boards (BBS) oper 
ale plus mote 1 Also has complete appendix with mote iri 
lormation on definitions bibliography frequencies 
organizations GLB/1APR cross reference guide Xerox 820 
mlo other publications suppliers ana WORII commands 
Written in an easy to read informal manner, this handbook 
is must leading loi all packet users 1986 208 pages 
tst edition 

JG PR Sottbound $12 95 

THE PACKET RADIO HANDBOOK 

by Jonathan Mayo KR3T 

Packet radio is the fastest growing mode m Amateur oper 
ation today No wonder •! combines the power of 
today s microcomputer with worldwide digital commumca 
lions Newcomers will find this book to be full of helpful 
tips tricks and information that will help gel them on 
Packet as quickly as possible Providing you first with 
packet basics this book progresses through the inner 
workings and operational aspects ot packet to a took at 
future technology still in developmental stages Also in 
eludes using bulletin boards traffic handling on packet 
modulation methods and networking principles protocols 
(both AX ?5 and VAOCGl and a thorough discussion of the 
various TNCs and accessories available 1987 1st 
Edition 218 pages 

T-2722 Softbound $14 95 


ARRL COMPUTER NETWORKING 
CONFERENCES 1-4 

Pioneer Papers on Packet Radio 1981 1985 

This collection of Packet R.idu papers should be in eveiy 
Packet enthusiasts shack* Wntten during ihe formulatrve 
years of Packet development these papers (too numerous 
to mention them .till cover theory practical applications 
protocols softwatr and hardware sublets You also gel a 
complete up to date collection of an published Gateway 
the ARRL Packet Radio newsletter As big as the ARRi 
HANDBOOK 1985 over 1000 pages 
AR CNC Sottbound S17 95 


5th ARRL CDMPUTER NETWORKING 
CONFERENCE PAPERS 

AR CNC5 Soflbound $9 95 


6th ARRL COMPUTER NETWORKING 
CONFERENCE 

August 1987 

AR CNC6 Sbllbound $9 95 


ARRL OPERATING MANUAL 

This book has been completely revised and up dated’ Over 
600 paQes are crammed lull of the information every ham 
should have at then fingertips In addition to message han 
dlmg emergency operating repealers and contesting Ibis 
bonk includes sections wMIr by noted OX ers W9KNI and 
WB4/NH a new section on packef radio and over 60 
pages in lull color describing operating awards Imm a round 
the world 1987 688 paQes 
AR OG Soflbound $14 95 


THE BASIC GUIDE TO VHF-UHF HAM RADIO 

by Ed Noll W3F0J mu 

Written lor ihe Degmnei this book is designed lo ymm 
answer all the Questions normally asked about gelling 
on the higher frequencies Set up and operation ol 
yout lust f M transceiver and easy lo install antennas 
gel pnoiily Includes hints on lepealei operation 
contests mulli-mode radios and much more Em 
pnasis on 6 2 135 cm and 70 cm bands 
1 st edition Z8 pages 1987 
TP-VHF Sottbound $6 95 


t jase enclose $3.50 shipping & handling. 

REENVILLE, N.H. 03048 (603) 878-1441 





DX FORECASTER 

Garth Sfconahockar, K0RYW 



Winter DX Anomalies 

The winter DX season usually has 
higher signal strengths and lower thun¬ 
derstorm noise than the summer, par¬ 
ticularly on the lower bands. Both of 
these conditions increase the signal-to- 
noise ratio at our receivers, making 
winter the enhanced DX season. 
These geophysical conditions occur at 
this time because the sun's subsolar 
point (spot on earth directly under the 
sun) moves down to the Southern 
Hemisphere. The big thunderstorms 
are located over the southern land 
masses, so an added F-region hop is 
needed to propagate to those of us in 
the northern mid-to-high latitudes. The 
amount of signal absorbed is related to 
the solar zenith angle present at the D- 
region transmit points on the signal's 
propagation path. The southern posi¬ 
tion of the sun lowers this angle and, 
in turn, lowers the absorption. 

The anomally of this ordinarily 
improved wintertime signal is the five 
to six day periods of 20 to 40-dB 
weaker signals (more like summertime) 
through the mid-to-high latitude paths 
providing our communication links to 
European, Asian, and Japanese Ama¬ 
teurs. I've discussed the cause in detail 
in past December columns; it affects 
those latitudes in 90 degree increments 
of longitude. The latitudes directly 
opposite each other have higher than 
normal winter signals, and those oppo¬ 
site but on different longitudes have 


lower than normal winter signals. The 
areas rotate 30 degrees (two time 
zones) per day, while decreasing from 
65 down to 30 degrees latitude in the 
five days of rotation. 

To take advantage of the decreased 
absorption that provides strong DX 
signals on east, west, and transpolar 
paths, access WWV or the bulletin 
board to keep track of the daily 
geomagnetic A value during the winter 
(mainly January). Continue to keep 
track after each A value of 15 or 
higher, until a STRATWARM is given. 
Then, consult your map or globe to 
find the 90-degree position between 
the location given for the STRAT¬ 
WARM and its 180-degree compan¬ 
ion. Coordinate your beam bearings 
and the DX path control points (1200 
miles from the QTHs "on" the great 
circle) with the areas of lower absorp¬ 
tion on both ends, or at least one end. 
If the area isn't right for your DX on 
that particular day, you can forecast — 
at 30 degrees of longitude and lower 
latitude per day — when you can 
expect good results during the five to 
six days to come. 

Another geophysical winter effect 
that seems like an anomaly is the 
higher wintertime maximum usable 
frequencies (MUFs). True, the D, E, 
and lower F region have larger electron 
densities in summer, but the maximum 
density of the F-region (which usually 
sets the day's MUF) peaks during the 
winter instead. This peak isn't as broad 
(measured by hours of the day) as it 
is in the summer — it's narrower and 
higher. You have to be right there 
when the band opens (on 10 meters, 


for instance) to catch these few hours. 
This same effect makes the one-long- 
hop transequatorial propagation pos¬ 
sible in the evenings. 

Last-minute forecast 

The second and third full weeks of 
the month should have excellent 
higher frequency (10 to 30 meter) DX 
band openings. Expect both long-skip 
and extra DX transequatorial openings 
from high MUF build-up during the 
day and evenings. Some short-skip 
sporadic E openings might even help 
your DX. The lower bands should be 
best the first and fourth weeks. (This 
includes Christmas weekend for those 
trying out some new equipment from 
under the tree!) Low bands are a great 
way to spend these long nights by the. 
fire with friends. 

The Geminids meteor shower, 
which peaks on December 13th and 
14th, will provide the richest and most 
reliable display of the year, with rates 
of 60 to 70 per hour. Because optical 
observations may be difficult or impos¬ 
sible to make during periods of poor 
December weather, determine the 
actual numbers by radio reception. A 
smaller version of the shower will 
occur on December 22nd. The full 
moon appears on the 23rd, and lunar 
perigee happens on the 16th. Winter 
solstice is on December 21st at 1528 
UTC. 

Band-by-band summary 

Ten, 12, 15, and 20 meters will be 
open from morning until early evening 
almost every day to most areas of the 
world. The openings on the higher of 
these bands will be shorter and occur 
closer to local noon. Transequatorial 
propagation on the higher bands will 
probably occur toward evening, dur¬ 
ing times of high solar flux and dis¬ 
turbed geomagnetic field conditions. 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides MUF during "normal" hours. 
•Look at next higher band for possible openings. 


December 1988 


111 

























































































































































































































































































































































































































































































































You'll find 30 and 40 meters useful 
almost 24 hours a day. Daytime con¬ 
ditions will resemble those on 20 
meters. Skip distances and signal 
strengths may decrease during midday 
on days that coincide with these higher 
solar flux values. Expect good night¬ 
time DX, except after days of high 
MUF conditions and during geomag¬ 
netic disturbances. Look for DX from 
unusual places on eastern, northern, 
and western paths during this time. 
The usable distance is expected to be 
somewhat less than on 20 in the day¬ 
time and greater than on 80 at night. 

Eighty and 160 meters will exhibit 
short-skip propagation during daylight 
hours and lengthen for DX at dusk. 
These bands follow the darkness 
regions opening to the east just before 
your sunset, swinging more to the 
south around midnight, and ending up 
in the Pacific areas an hour or so 
before dawn. 
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- - - ACCU-WEATHER FORECASTER is a menu driven pro¬ 
gram that allows the user to tap into Accu-Weather's 
extensive computerized database. In addition to Accu- 
Weather's forecasts, you can get hourly updates from National Weather 
Service Offices nationwide. 

Maps, graphs, pictures, charts, and narrative descriptions are just part 
of what can be downloaded to your MS-DOS computer. To save 
telephone and hook-up charges, tell your computer first exactly what 
information you want. Then call ACCU-WEATHER; the computer will 
download the files you want and save them to disk. Information can be 
obtained for the entire United States or a specific geographical region. 

Several different services are available from ACCU-WEATHER. Price 
varies with the service and time of day that the computer is accessed. 
Add $3.50 for shipping and handling. 

□ MC-IBM $89.95 

□ MC-MAC $89.95 

Please add $3.50 for shipping and handling 
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IF YOU ARE INTO ELECTRONICS AND SAVING MONEY IS IM¬ 
PORTANT TO YOU, THEN YOU OWE IT TO YOURSELF TO TRY 
NUTS & VOLTS MAGAZINE. DISCOVER WHY THOUSANDS OF 
SMART PEOPLE NATIONWIDE TURN TO NUTS & VOLTS EACH 
MONTH TO MEET THEIR ELECTRONIC NEEDS. WHETHER 
YOU’RE BUYING, SELLING, OR JUST 
TRYING TO LOCATE THOSE UNIQUE 
OR HARD-TO-FIND ITEMS, FIND OUT 
HOW NUTS & VOLTS CAN HELP! 


SUBSCRIBE TODAY! 

□ CHECK □ MONEY ORDER □ VISA □ MC 


Address _ 


Card No._ 


Zip-_ 

_Exp. Date. 


CALL FOR ADVERTISING INFORMATION 
DISTRIBUTOR INQUIRIES INVITED 


Subscription Rates 

U S. FUNDS REQUIRED 


3rd Class Mail - USA 

One Year.$1 2.00 

Two Years.$21.00 

Lifetime.$60.00 

1st Class Mail 
One Year - USA . . . $20.00 
Canada & Mexico . . $22.00 
Air Mail 

Foreign -1 Year . . $55.00 


Includes one FREE 40-word 
Classified Ad 


A National Publication For The Buying And Selling Of Electronic Equipment 
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SONY 


ICF-2010 


RECEIVER 


NEW ENGLAND'S FACTORY- 
AUTHORIZED SALES & SERVICE 
FOR 

KENWOOD OEom 

Also displaying the popular accessories needed to complete a HAM STATION . 

AKRI. PUBLICATIONS • ALA PRODUCTS • AMPIIKNOL 
• ALPHA DELTA • ASTRON • AUSTIN ANTENNAS • AV ANTI 
• BKI.DEN • BENCHER • B & W • DAIWA • ALINCO 


• III SH I R • KLM • LARSEN • MIRAGE • ROHN 


• I'LLEX/HY-GAIN • TOKYO IIY-POWKR LABS 


• I RAC KKYLRS • VIBROPLI X • WEI./ • ETC 


Air: 116-136 MU/ 


1 M: 76-108 Mil/ 


AM: ISO kHz-30 MHz 


$344.95 


C ash or Check Price 


OPEN SIX DAYS A WEEK 22SL W WELCOMED 


Telephone 617/486-3400, 3040 

675 Great Rd., (Rte. 119) Littleton, MA 01460 
VI 4 miles from Rte. 495 (Exit 31) toward Groton, Mass. 


GIVE YOUR EARS A BREAK! 

- , Auto-Kail 

AK-10 


• Complete ieddy to use DIMF selective calling unit 

• Use with FM or AM transceiver scanner etc 

• Quill in speaker • Automatic speaker reset 

• Easy programming with switches • Call light 

• Unrestricted 3-digit code all 16 digits •Wrong number reset 

• I? VDC mobile or base with 117 VAC powet pack t included) 

MoTron _ 

Electronics s 89.95 


695 W 21st Ave (S 3 00 Shipping/ 

Eugene. OR 97405 Handling u s ai 

I all Toll Fleet -800-338-9058 nr (503)687-2118 



THE AMAZING WEATHER COMPUTER THAT 
YOU CAN HOIS) IN THE PALM OF YOUR HAND 

DIGITAR's nrw THR-3 Micro Wralhrr Station include, 
a computer. precision wind vane and speed sensor with 
mounting hardware, and 40 feet or cable. For only 
Si59.95 . With the optional, automatic-emptying Kli-2 
Rain Collector ($49.95) you can even monitor rainfall! 

• WIND SPEED • RAINFALL lOytfiMull 


• WIND SPEED 

• WIND DIRECTION 

• WIND ( HILL 

• WIND GUST RECORD 

• TEMPERATURE 

• till OW TEMP RECORD 


• TIME OF DAY 

• AUTO SCAN 

• ML I Hl( / STANDARD 

• NIC AD READY 

• ONE YTAR WARRANTS 


\t At. N API I ASF INDUSTRIES. INC 
ISO! PIKE STREET N.W 

MADE INU.SA AUBURN. WA W00I MAT A VISA 

ORDERS ONLY: 800-322-1502 

INFORMATION 204-7J5-0TT4 FAX: Mfc.7l5.WM 


BETTER FILTERS — 
BETTER PRICES! 

Big ads are cosily Small ones don't tell the 
whole story but help us hold down the prices 
of our top-rated FOX TANGO 8-pole filters for 
Kenwood. Yaesu. Drake, Heath, and Collins 
Most are still only $60 — same as live years 
ago Phone or send an SASE for our complete 
Price List and Information Sheets Or order 
from our drop-in Super-Specials below Limit¬ 
ed stock, first come, first served No COD’s — 
phoned VISA/MC orders get priority Shipping 
US $5. Canada $6. Other $13 
Make Mod*' Mode B dwth IF Fr*q. Reg Sate 


DRAKE 

R 4C SS8 ? 1kHz 5696 OfcHz S 65 $50 

HEATH 

SB-104A CW 400Hz 3395 7kHz $ 65 $35 

Other SS8-18/2I 3395 0k Hz $ 65 *45 

KENWOOD 

TS430 AM 6 0kHz 8631 5kHz $ 60 $50 

TS520 SS8 2 1 kHz 3395 0kHz $ 60 $45 

TS830 CW 400Hz 455 7kH $110 $75 

YAESU 

FT 102 CW 250Hz 455 0kHz $ 75 $55 

FT-101ZO SS8-2 4kMz 8907 5kHz $ 60 $45 

FT 1077707/901 2 SS824kHz 8907 5kHz $ 60 $45 

Use the above to improve your selectivity by 
filter cascading, replacing your present aging 
filter with one of narrower bandwidth, or in a 
homebrew design The barga.n SB-104A CW 
can be used in any Heath rig by changing one 
low-cost crystal, instructions supplied 

BONUS 

14-year Fox Tango Newsletter Index — 
Reg $5. Now FREE 
(with purchase ot any filler for a Yaesu rig) 

FOX TANGO CORPORATION 

Bo* 15944. West Palm Beach. FI 33416 
Telephone (407) 683-9587 


^ 180 























AMATEURS 


LB 

HotatwM 
I spnimcmrt 


COST UIKUVl 
MODERATE PRICING 
FAST DELIVERY 


When pwKvirunc# $ price r*A*r cw« 


«e 


Reliability & Quality 
From Start To Finished Product 


QUARTZ 

CRYSTALS/OSCILLATORS FOR 

ELECTRONIC — INDUSTRIAL 


SCAR 


• MKro-ftocrax Contid 

• ComputifVMortrm*. 

• Tm/MtMsuicmirnt 

• Mcdx.il 

COMMUNICATIONS - REPLACEMENT 

• MubflW7 Ady/C lunnH I Irfrwnts 

• Hjqws 

• M.wmc 

• Am rah 

• Trkniveliy 

• Monitor W .inruns 


MAlnm I.Uk I lyuatk I AUhtj 


The Puke of Dependable Communications 

11y -.»«4 irysuh oftenthru »rw '*-F*f i -luiuy<>'«•yst.»K 
jr»1 molUlon Ofhninq sLWeuf the eM ••y.ul componmn 
nvinuLutuiini by thr Litrsi jutumjirO trtfino*ogy Custom 
druqrvd or ' oft fKr shell Cryslf* rwfsfhr nreij, rweMwiV 
Wutr or (dK fodiv' 


CRYSTEK CORPORATION 

DIVISION 0 ! WM 1 TIHMI CORPORATION 

7351/2)71 OyswIDr • It Myers II 13907 
PO Bo* 061 35 *H Myers. U >590^61 35 

TOU FRFF 1-800-237-3061 
(813) 936-2109 - TWX 510-951-7448 


’Coming soon to a shack near you. 
• Signals from space. 

• Catch some free. 

• We know how. 

• You can tool 


•Join AMSAT 

• Free brochure for SASE 


AMSAT 


PO BOX 27 

WASHINGTON, DC 2 0044 


NO TUNERS! 
NO RADIALS! 
NO RESISTORS! 
NO COMPROMISE! 
THREE EXCELLENT REVIEWS |UST 
DON'T HAPPEN BY CHANCE. 
CALL US FOR A FREE CATALOGUE. 

•See review in f K1 71 , 19(14 
*Se|il 71, 1‘IH'V ‘March 73. IW 

NEW LOCATION! 
BILAL COMPANY 
ejB 137 Manchester Dr. 
Florissant, Colo. 8081(> 

(719) (.87-0630 


U.S. AMATEUR RADIO MAIL LISTS 

Labels, (loppy disks, CD-ROM, mag lape 

• Newly licensed hams 

• All upgrades 

• Updated each week 

BUCKMASTER PUBLISHING 
Route 3. Box 56 
Mineral, Virginia 23117 
703/894-5777 vlsa/mc 800/282-5628 
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•COR-3 Kit Control ckts and 
audio mixers needed to make a 
repeater. Tail & time out timers, 
local spkr ampl. courtesy beep 
$49 

•CWIDKit. Field programmable, 
timers, the works $59 

• T D • 2 DTMF DECODER/ 

CONTROLLER Kit Full 16 digits, 
switches 5 functions, toll call 
restrictor, programmable, much 
more Great for selective calling 
tool . $79 

• AP-3 AUTOPATCH Kit Use 
with above for repeater auto 
patch Reverse patch and phone 
line remote control std $79 
•AP-2 SIMPLEX AUTOPATCH 
TIMING BOARD Kit Use with 
above for simplex autopatch 

$39 

•MO-202 FSK DATA 
MODULATOR Kit Run up to 
1200 baud digital signals 
through any fm transmitter with 
full handshakes Radio link 
computers, telemetry gear, 
etc. $39 


THE MOST AFFORDABLE 

REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!) 


KIT, ONLY $675 
WIRED $975 

VHFORUHF 


FEATURES: --1 

• SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf 

models gives 12dB SlNAD of 0 12uV (vhf). 0.15uV (220). UHF model 
0.25uV std. 0. luV with optional helical resonator preamp. 
•SELECTIVITY THAT CAN'T BE BEAT! Both 8 pole xtal filter & 
ceramic filter for > 100dB at only ± 12kHz. Helical resonator front 
end to combat desense & intermod. 

•CLEAN, STABLE TRANSMITTER, up to 18W output standard: 50W 
with accessory power amplifier. 

•FCC TYPE ACCEPTED for commercial high band and uhf. 
•Courtesy beep, field-programmable CWID, flutter-proof squelch, 
automatic frequency control to compensate for off-frequency trans¬ 
mitters (all standard features). 

•Full range of options available, such as autopatch, phone line or 
radio remote control, sub-audible tones, duplexers. 


HIGH PERFORMANCE TRANSMITTERS 
& RECEIVERS FOR REPEATERS 
AUDIO & DIGITAL LINKS, TELEMETRY, ETC. 


•FM EXCITERS: ^7 

Kits $99, W/t $ 179. 2W 

continuous duty TCX0& ^ 

xtal oven options available , 

•TA51 for 10M, 6M, 2M. ■ j 

150-174,220 MHz. 

•TA451 for uhf. ' -- 

FCC type accepted for commercial bands. '*'■—-——/ 

•Call for latest information on 900 MHz transmitters. 

•VHF & UHF AMPLIFIERS. For FM, SSB, A TV. Output from 10 
to 50 Watts Several models, kits starting at $79. 


•R144/R220 FM RECEIVERS for 2M. 

150-174, or 220 MHz GaAs FET 7 

front end. 0.12uV sensitivity! 

Both crystal & ceramic 

filters plus helical resonator MM* I 

front end for exceptional \MpiSR / 

selectivity: > 100dB at ± 12kHz / 

(best available anywhere)! 

Flutter-proof squelch. AFC tracks LS}i \ 

drifting transmitters. (/ - 

Kit $149, w/t $229. ® 

•R451 UHF FM RCVR. Similar to above. Tuned line front end. 
0.25uV sens. (0.1uV with optional hel. res preamp). Kit $149. 
w/t $229. 

•R901 FM RCVR FOR 900 MHZ. Triple-conversion. GaAs FET front 
end, 0.2uV sens. Kit $169. w/t $259. 

•R76 ECONOMY VHF FM RCVR for 10M, 6M. 2M. 220. Without hel 
res or afc. Kits only $ 129. 

•Weather satellite & AM Aircraft receivers also avail. 


FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE 
FOR HIGH-BAND AND UHF. CALL FOR DETAILS. 


GaAs FET PREAMPS 

at a fraction of the cost 
comparable units! 


1(7 


LNG -(*) 


GaAs FET 
PREAMP 

ONLY $59! 

Wired/tested 


FEATURES: 

•Very Low Noise: 0 7d8 VHF. 0 8dB UHF 
•High Gam: 13 20dB. depending on frequency 
•Wide Dynamic Range: lo resist overload 
•Stable: new type dual-gate GaAs FET 

* Specify tuning tango desired 26 30. 46-56. 
137 150 150 1 72. 210 230. 400 4 70. Of 
800 960 MH/ 

^ LNW -(*) 

gf -«J. MINIATURE 
GaAsFET 

preamp 

ONLY $2 4/kit. 
$39 Wired/tested 

GaAs FET Preamp 

similar to LNG, except designed for low cost 
& small size Only 5/8'W x 1-5/8’L x 3/4’H. 
Easily mounts m many radios 

• Specify tuning range desired 25-35. 35-55. 
55 90. 90 120. 120 150. 150 200. 200 270 
at 400-500 MHe 


LNS-(*) 

IN-LINE f ' 

PREAMP 

ONLY $79/klt. 

$99 Wired/tested 

GaAs FET Preamp with features similar to LNG 
series, except automatically switches out of 
line during transmit. Use with base or mobile 
transceivers up to 25W 

•Speedy tuning range desired 120 1 75. 
200 240. or 400 500 MHr 


HELICAL RESONATOR 
PREAMPS 


Low noise preamps with helical resonators 

reduce Intermod & cross-band interference in 

critical applications 

MODEL HRA-W, $49 vhf. $84 uhf. 

• Specify tuning range desired 143-150. 150 
158 158 162 162 174 213 233. 420 450 
450 465. or 465 4 75 MH.- 


HIGH-SPEED 
DIGITAL RF 
LINKS 


You've waited a long time for a 
simple, reliable, low-cost 9600 
baud PACKET NETWORKING 
system. Now you've got it! Our 
new MO-96 MODEM and direct 
FSK Transmitters and Receivers 
for 220 or 440 MHz interface 
directly with most TNC's Fast 
diode switched PA's output 15 
or 50W Call for complete info 
on the right system for your 
application. 


ACCESSORIES 


DEMODULATOR Kit for revr end 
of link $39 


RECEIVING 

CONVERTERS 


144 140 
140 |47 
$59 14* 140 

220 224 
189 222 224 


VHF 

MODELS 
Kit with Case 
Kit less Case 
Wired wicase 


UHF MOOELS 4JJ ^ 54 ” 30 

Hit with Case $69 iuM* 144*40 

Hit less Case $49 02 4 « wm 

W„rt./c« tW JiS 

>M>2 932 430 450 

See catalog for full line of 2w transmitting 
con*eriers for vhf A uhf H!t% only $ 79 
linear Amplifiers avail up to SO* 


• Send $1 for 36 page catalog by return mail. 

(Send $2.00 or 4 IRC’* for overseas mailing) 

•Order by phone or mail • Min $3 S & H per order 
•Use Visa, Mastercard, Check, or UPS COD. 


r 25th Anniversary 


hamlronics, me. 

65-H MOUL ROAD'HIL T0NN714468-9535 
Phone: 716-392-9430 H a m t rontc <* /• < registered tredemar* 







ASSOCIATED RADIO VISA-MC 

8012 CONSER BOX 4327 AMEX-DISC. 

OVERLAND PARK, KANSAS 66204 

EVERYDAYAHAMFEST 

BUY — SELL — TRADE 

ALL BRANDS NEW AND RECONDITIONED 



WE LL BUY YOUR EXTRA RIG 

ST ATI O N S- EST AT ES ETC. 

Cali SI 3/381 -5900 
FAX 913 648 3020 
SEND SS FOR CATALOG 
AND WHOLESALE LIST 


' ONLINE" U.S. CALL DIRECTORY 

Hamcall service gives you all hams via 
your computer & modem Updated each 
month! Only $29 95 per year Unlimited 
use • you pay lor phone call 

BUCKMASTER PUBLISHING 
Route 3, Box 56 
Mineral. Virginia 23117 
703/894-5777 visa/mc 800/282-5628 


^psrkv/■Antcnnfls 

^ Install ravt**,^/* I Aten J Ran^e • Improve Reception* 

The Sparky J Antenna t» a flexible hall wax c r.iJi.it<»r leJ by 
’"'“VWl 1/2 wavelength* <*l low low v.oa\ through an efficient linear 
1 ))]] maS ' ;hm F tranilormer. Sparky J’t beat Juckicv 1 t. £ 5 k 

1 JJJJ wave antennax. need no ground plane. L-w flat SVVR curve 
p\cs.cd(re to evlee hanJ coverage.« Teat p*'nablc rolls up 

to fit in p»s.ket. Completely awcmblcJ with BSC c*'nnect,.r 
I • tavily hidden • Effectivemdoortoe out.* Nfonev back guarantee• 
I — Aiiilalilr fur even band from 50 !«• 440 MH/ 

L/ll39? i «.i, r»..’i«S65“ wi45P*H 

in pi. i ii in.ini mui /\ II tell IItlS IV r*5 1 

Box 50062-H, Provo, UT 8-1M5 (801) 373-8425 


c ° ae' 



Ham RAdio 
CaIencIar 
A rvd Op Aid 

Great tor home, 
ollice, shack, 
or as a gilt! 


Now, o calendar 
and operator aid 
combined. Operoling events and over 30 
radio history dales, plus 10 pages of DX 
and contest data, maps, Oblasl lists, etc. 
Historic, DX, personality photo each mo. 
Calendar is 11" x 17’ (unfolded), and spiral 
bound for flat wall hanging. Two colors. 


Send $9.95 (10.95 DX) ea.+ $2.00 shipping 
lor any quantity up to 9. Avoid shipping. See 
your local dealer. Clubs call 603-673-4100. 

KBIT, Box 1015-H, Amherst, NH 03031 


- Discover 

CAROLINA WINDOM 


no in m 

Use tiansmaicti 
132’ overall 
Matching XFMH 
I trie Isolator 
Vwl Radiator 
Coa« ted 
Assembled 
$69 96 


HtQh perlorrn.ince 
Proven results 

y 


Your 

P.tsspoM 

^^FS To a world 



/ Passport 
S^^y^BS To a world 
/ / Of new ideas 

/ ^^B^S And exceptional 
f ^^S Ht wire antennas 
/ Rugged new batons 
S foil range ol HF UHF 
antennas, ducks, wire 
yS COW P>fta wie. accessories 
y SEE WHAT WE RE DOING NOW' 
Contact Jtm. W4THU 
free discount catalog 
Send $1 for catalog by 1st Class mail 
Box 6159 Portsmouth VA 23703 
(Dram mgwnes wUcomet 


* ' / / Hugged i 

/ / full range o 

anie nn ^s. di 
my coax, parts. i«ne. ai 
SEE WHAT WE RE 0C 
Contact Jti 

/ free discoi 

S' ^^WS Send $1 for catalog by 1st 
Bo* 6159 Portsmouth 
*S <rw .iiet -equine *r 

C_ 804 - 484*0140 


CAROLINA WINOOM 

SEE THE REVIEW IN JUNE M WORLD RADIO MAGAZINE. 
Enthiiilittlc mn uy 11 1 ton bill win intnnM. Oulptr- 
lormi win intinnat prtvloutly mod. KnockyouMoctt-ot! 
pirformanc* on M - 10. A 170 turn? 

It you how out. you'll wont one 
Modi wtOI phdd by Tilt RADIO WORKS In VA/USA 


k snap A.(\ 

* -on- ^ 

5 choke M 

ELIMINATES RF INTERFERENCE IN: TV sets, 
Radios, HI-FI, PA systems. Telephones. VCRs, Test 
equipment. Burglar and Fire alarms, Modems, Monitors, 
Computers, Raaio and TV stations, etc. 

EASY TO USE: fits over and snaps onto small, large and 
ribbon cables. No need fo rewire connectors. Unique, 
split ferrite core design fits up to RG8U coax cables. 
WORKS IN "COMMON MODE", filters current in 
duccd in llsc braid of shielded cables and ground wires! 
Special fertile material effective 0 J • 200 MHz. 
DOES NOT VOID EQUIPMENT WARRANTY 

Available from \x>ur dealer - 

or order direct from: 

computeradio t-jo 99 

Box 282, Pine Brook, NJ 07058 * 

Tel: (201) 227-0712 _ 

Send in-nonal check with order, we shift same day First 
Class VLdav money hack warranty Quantity disrrunts 


Hi 


$12.99 
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ELMER'S 

NOTEBOOK 


Tom McMullan, W1SL 


SSB basics — receiving 
the signal 

This is the second half of a discus¬ 
sion of SSB begun in November. Last 
month I explained how SSB was 
generated and translated (hetero¬ 
dyned) to the Amateur bands, and 
touched on some benefits of using that 
mode of communication. This month. 
I'll look at how SSB is received and 
talk about the peculiarities of the mode 
that make receiver design a bit tricky. 

The first part of a receiver that SSB 
signals encounter after being picked 
up by the antenna is the front end, or 
RF amplifier stage(s). There are no 
unusual features making the front end 
for SSB any different from that for any 
other mode. The usual criteria apply — 
low noise, freedom from overload by 
strong signals, and enough selectivity 
to reject out-of-band signals. 

The next stage encountered is an 
i-f amplifier. Some receivers have two 
intermediate frequencies with an extra 
conversion to get from one to the 
other; others have only one conversion 
to a single i-f. Common frequencies 
are 10.7, 9.0, and 5.5 MHz, but others 
can work as well. In either case, a local 
oscillator is mixed with the incoming 
SSB signal to produce the i-f. This is 
done in a heterodyning system, just as 
it was at the transmitting end to get 
the generated sidebands on the ham 
band of interest. In the example given 



A single-sideband signal as it appears in the 
receiver i-f stages is a band of audio fre¬ 
quencies covering approximately 300 to 3000 
Hz. This signal should be practically identi¬ 
cal to the one generated by the balanced 
modulator and filter combination discussed 
in last month's column. 

last month, a 19.5-MHz signal was 
mixed with 9.0-MHz SSB to produce 
output on 28.5 MHz. The same 
process works in reverse — mixing 
28.5-MHz SSB with a local oscillator 
of 19.5 MHz produces an i-f at 9.0 
MHz. These 9-MHz sidebands are 
pretty much carbon copies of the ones 
generated by the balanced modulator 
and then filtered before being ampli¬ 
fied and transmitted. In fact, many of 
today's popular transceivers use the 
very same filters for the i-f in receiv¬ 
ing a signal as they do for generating 
the sidebands in a transmitter. The 
filter is switched between the receiv¬ 
ing and transmitting circuitry by means 


of diodes and/or transistors, and thus 
made to serve double duty. The result¬ 
ing output from this filter is a range of 
voice “sidebands" that covers approx¬ 
imately 300 to 3000 Hz, just as in the 
transmitter. (See fig. 1.) 

Putting the carrier back 

At this point, a common diode 
detector like that used for AM signals 
wouldn't be able to translate these 
sidebands into anything useful. The 
next step is to add an RF carrier in 
exactly the same relationship as the 
one that was suppressed in the trans¬ 
mitter. This isn't hard to do. All it takes 
is an oscillator at the right frequency 
and a mixer to combine the sidebands 
with the signal from that oscillator. 
You'll then have an AM carrier with 
one sideband, which an ordinary diode 
detector can turn into audio. Some 
early attempts at receiving SSB with 
the AM/CW receivers of the day 
showed how poor an idea this is. 

In the early days of SSB, the 
receiver's beat-frequency oscillator 
(BFO) used for CW reception was 
pressed into service to supply the miss¬ 
ing carrier, and the AM detector took 
over from there. The trick was to tune 
in the sidebands for maximum loud¬ 
ness (even if you couldn't understand 
the voice), then move the BFO around 
until you heard something you could 
understand. Hopefully, you could get 
a somewhat normal-sounding voice 
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FLEA 

MARKET 


RATES Noncommercial ads 10<t per word; 
commercial ads 60$ per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO; Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


BEGINNER'S RAOIO CLEARINGHOUSE. On a space avail- 
able basis, we are going to offer you. OUR SUBSCRIBER, free 
of charge, a chance to find a home for your used equipment 
with a new Ham. Please send us a short description of what 
you want to sell along with price, name, address and phone num¬ 
ber. We'll run it once in a special section of the classified ads 
under the heading of BEGINNER'S RADIO CLEARINGHOUSE. 
Please limit your ad to 20 words or less. 


HELP! Budding Novice inherited Galaxy Xcvr w/out power sup¬ 
ply. Desperately need supply or manual. Please help. M.C Mac 
Donald, 333 No. 17th St, San Jose, CA 95112. 

BEGINNER needs MorseMaster II by Stone Mountain Engineer 
ing. Advise your selling price. Roy Keeley, Rt3, Box 316, Theo¬ 
dore, AL 36582. 


SELL: NCX-3 transceiver with ac supply. 80-40 20 SSB, CW. 
$100 or best offer. Grant Zehr, WA9TFB (309)-662-8210. 


SWAP Hamerlund 180 Rev, mint, for Drake T4XC. Ed 
Malinowski, Rt 1, Loyal, Wl 54446. Phone 1-715-255-9958. 


COMPUTER CODE COURSE: Apple II + /c/e/GS. C-64/128. 
37 modes, graphics, 1-100 WPM, menus, proportional spacing, 
variable frequency, more ($29.95). With word processor ($39.95). 
Manual ($10). Check/MO. LARESCO, POB 2081-HR, Calumet 
City, IL 60409. 1-312-891-3279. 


UHF PARTS. GaAs Fets, mmics. chip caps, feedthrus, teflon 
peb, high Q trimmers. Moonbounce quality preamps. Electronic 
sequencer boards. Send SASE for complete list or call (313) 753- 
4581 evenings. MICROWAVE COMPONENTS, PO Box 1697, 
Taylor, Ml 48180 

KITS‘PARTS‘PLANS. We have hard to find parts! Variable 
tuning capacitors, tuning coils, crystal and magnetic head¬ 
phones, germanium diodes, crystal, shortwave and tube type 
kits. Very inexpensive. Send 25 cent stamp for catalog. Yeary 
Communications, 12922 Harbor ifBOOHR, Garden Grove, CA 
92640. 

CUSTOM EMBROIDERED EMBLEMS, & Enameled Pins, your 
design, excellent quality, low prices, free booklet. A T. PATCH 
CO, Box 682 Dept 19, Littleton. NH 03561. (603) 444-3423). 

QUALITY HAM SOFTWARE for the IBM-PC and compatibles. 
Many shareware and public domain disks for all aspects of ham 
radio. Business SASE for catalog. JK&S Dept HC, PO Box 
50521, Indianapolis, IN 46250 0521. 

COMMODORE/AMIGA chips, parts, diagnostics, hard to find 
items. Authorized service center. Fast repairs, low cost (eg. C64- 
$49.49 plus UPS). Heavy duty power supplies for the C64-$28.00 
plus UPS. KASARA MICROSYSTEMS, Inc, 24 West Street, 
Spring Valley, NY 10977. 1-800-248-2983 (outside NY) or 914- 
362-3131. 

IBM-PC RTTY/CW. New CompRtty II is the complete 
RTTY/CW program for IBM-PC's and compatibles. Now with 
larger buffers, better support for packet units, pictures, much 
more. Virtually any speed ASCII, BAUDOT, CW. Text entry via 
built-in screen editor! Adjustable split screen display. Instant 
mode/speed change. Hardcopy, disk copy, break-in buffer, select 
calling, text file transfer, customizable full screen logging, 24 
programmable 1000 character messages. Ideal for MARS and 
traffic handling. Requires 256k PC or AT compatible, serial port, 
RS-232C TU. $65. Send call letters (including MARS) with order. 
David A. Rice, KC2HO, 144 N Putt Corners Rd, New Paltz, NY 
10219. 

FLOOD YOUR MAILBOX! You get 100's of radio and elec¬ 
tronics specialty catalogs. Send $2, name and address to: Elec 
tronic List Services, Dept C, PO Box 1683, Brookline, MA 02146. 

HAMLOG COMPUTER PROGRAMS. Full features. 17 mod¬ 
ules, auto-logs, 7-band WAS/DXCC. Apple $19.95, IBM or 
CP/M, KAYPRO, Tandy, C128 $24.95. HR-KA1AWH, POB 
2015, Peabody. MA 01960. 

VHF-UHF-SHF. Large SASE. West Coast VHFer, POB 685, Hol¬ 
brook, AZ 86025. 

CHASSIS St CABINET KITS. SASE. K3IWK, 5120 Harmony 
Grove Rd, Dover, PA 17315. 

CALL SIGN BADGES: Custom license plate holders. Personal, 
distinctive. Club discounts. SASE. WB3GND, Box 750, Clinton, 
MD 20735. (301) 248-7302. 

ANALOG AND RF CONSULTING for the San Francisco Bay 
area. Commercial and military circuits and systems. James Long, 
Ph.D., N6YB (408) 733-8329. 

RTTY JOURNAL— Now in our 36th year. Read about RTTY, 
AMTOR, PACKET, MSO'S, RTTY CONTESTING, RTTY DX 
and much more. Year's subscription to RTTY JOURNAL $10.00, 
foreign slightly higher. Order from: RTTY JOURNAL, 9085 La 
Casita Ave., Fountain Valley, CA 92708. 

CHRISTIAN AIRCRAFT MECHANIC wants family out of big 

city. Seeking farm, ranch, logging, other country opportunities. 
Call (512 ) 695-3006. N5MPW. 

RUBBER STAMPS: 3 lines $5.00 PPD. Send check or MO to 
G.L. Pierce, 5521 BirkdaleWay, San Diego, CA 92117. SASE 
brings information. 

ELECTRON TUBES: Receiving, transmitting, microwave... all 
types available. Large stock. Next day delivery, most cases. 
DAILY ELECTRONICS, PO Box 5029, Compton, CA 90224. (213) 
774-1255. 

WANTED: Amateur related video tapes of large antenna arrays, 
unusual equipment or events, or anything out of the ordinary 
for personal collection. Beta or VHS format. Will pay all costs 
involved. Ron Rollinson, NR80, 128 Julep, Cincinnati, Ohio 
45218. 

CUSTOM MADE EMBROIDERED PATCHES. Any size, shape, 
colors. Five patch minimum. Free sample, prices and ordering 
information. HEIN SPECIALTIES. Inc., Dept 301, 4202 N. Drake, 
Chicago, IL 60618 

WANTED: Military Surplus Radio Equipment. We need ARC 
164, ARC-114, ARC-115, ARC-116, ARC-150, ARC-159, ARC- 
186, ARN-127, ARN-118, RT 1159A, APN-171, RT-524/VRC, 
RT-246/VRC, antenna couplers 490T-1, 490T-9, 490S-1, CU- 
1658A/ARC, CU-1669/GRC, CU 937/UR, CU 2007/URR. Top 
dollar paid or trade for new Amateur gear. Write or phone Bill 
Slep (704) 524 7519, SLEP ELECTRONICS COMPANY, High¬ 
way 441, Otto, NC 28763. 


RECONDITIONED TEST EQUIPMENT $1.25 for catalog 
Walter, 2697 Nickel, San Pablo, CA 94806. 


COMING EVENTS 

Activities — “Places to go . . 

SPECIAL REQUEST TO ALL AMATEUR RADIO PUBLICITY 
COORDINATORS: PLEASE INDICATE IN YOUR ANNOUNCE¬ 
MENTS WHETHER OR NOT YOUR HAMFEST LOCATION, 
CLASSES, EXAMS, MEETINGS, FLEA MARKETS, ETC, ARE 
WHEELCHAIR ACCESSIBLE. THIS INFORMATION WOULD 
BE GREATLY APPRECIATED BY OUR BROTHER/SISTER 
HAMS WITH LIMITED PHYSICAL ABILITY. 


INDIANA: January 7. South Bend Hamfest Swap & Shop, first 
Saturday after New Year's Day, Century Center downtown on 
US 33 Oneway North between Trustcorp Bank Building and 
river. Four lane highways to door from all directions. Tables: 
$5/5 ft. round; $15/8x2.5 rectangular; $20/8 ft. wall locations. 
Talk in freq: 52-52, 99-39, 69-09, 34-94, 145.29. K9IXU (219) 233- 
5307. 

WISCONSIN: January 14. The West Allis Radio Amateur Club's 
17th annual Midwinter Swapfest, Waukesha Co. Expo Center 
Forum, 8 Am to 3 PM. Admission $2/advance; $3/door. 4' tables 
$3/advance; $4/door. Elec $5. Dealers welcome. Amateur 
exams-write for details. For tickets or information write 
WARAC Swapfest, POB 1072, Milwaukee, Wl 53201. SASE 
please. 

OPERATING EVENTS 

“Things to do . . .” 

December 3: The Everglades ARC will operate W4SV1 1400Z 
December 3 to 1900Z December 4 from Flamingo, Florida, to 
celebrate the 41st anniversary of Everglades National Park Send 
QSL and 2 unit stamps for unfolded certificate to EARC, POB 
113, Homestead, FL 33090-0113. Novice certificate for those who 
identify as Novices on 2 of 3 bands. No stamps required. 


December 17-23: The Iowa Radiosport Society will be oper¬ 
ating special event station K200RW in celebration of the Con¬ 
stitutional Bicentennial and the 150th anniversary of Burlington, 
Iowa as the first territorial capitol. CW and SSB. Special QSt 
cards will be available for SASE, SAE and IRC sent to 923 N. 
9th Street, Burlington, IA 52601. 


December 24: The Garland Amateur Radio Club will operate 
K200QHD from Garland, Texas. OOOIZto December 30 2359Z. 
80- 10m, CW, SSB and Digital. For a special QSL send your QSL 
and SASE to KF5PE, 2934 Cotton Gum Road, Garland, TX 
75044. 

THE MIT UHF REPEATER ASSOCIATION and the MIT Radio 
Society offer monthly HAM EXAMS. All classes Novice to Extra. 
Wednesday, December 21, 7 PM, MIT Room 1-150, 77 Mass 
Avenue, Cambridge, MA. Reservations requested 2 days in 
advance. Contact Ron Hoffmann at (617) 484-2098. Exam fee 
$4.50. Bring a copy of your current license (if any), two forms 
of picture ID, and a completed form 610 available from the FCC 
in Quincy, MA (617) 770-4023. 


Foreign Subscription Agents 
for Ham Radio Magazine 

Ham Radio Austria 

Karin Ueber 

Posttach 2454 

D 7850 Loerrach 

West Germany 

Canada 

Send orders to 

Ham Radio Magazine 

Greenville, NH 03048 USA 

Pnces n Canadian tunds 

1 yr $41 85, 2 yfs $74 25 

3 yrs $99 90 

ham Raoio Belgium 

Stereohouse 

Brusselsesteenweg 416 

B-9218 Gent 

Belgium 

Ham Radio Italy 

Via Mamaqo 15 

1-20134 Milano 

Italy 

Ham Radio Holland 

Postbus 413 

Nl-7800 Ar Emmen 

Holland 

Ham Radio Japan 

Kaisumi Electronic Co . Ltd 

27-5 Ikegami 

4 Chome, Ota-Ku 

Tokyo 146, Japan 

Telophone (03) 753-2405 

Ham Radio Europe 

Box 2084 

S-194 02 Upplands Vasby 

Sweden 

Ham Radio Switzerland 

Karin Ueber 

Posttach 2454 

D-7850 Loerrach 

West Germany 

Ham Radio France 

SM Electronic 

20 bis, Ave des Clar ons 

F-89000 Auxerre 

France 

Ham Radio England 
cl 0 R S G B 

Lambda House 

Cranborne Road 

Potters Bar 

Herts EN6 3JW 

England 

Ham Rad'o Germany 

Karin Ueber 

Posttach 2454 

D 7850 Loerrach 

West Germany 

Holland Radio 

143 Greenway 

Greenside. Johannesburg 

Republic ot Soulh Alnca 
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FIGURE 2 


FIGURE 3 



Simplified versions of two product detector circuits. Diodes, as at A, involve the least number 
of components and offer great simplicity. The dots on T1 indicate wiring polarity. An in¬ 
tegrated circuit at B can provide gain and increased sensitivity. Bias and decoupling com¬ 
ponents for U1 are not shown. 


out of this. The poor quality, fre¬ 
quency drift, and constant "tweaking" 
to keep the signal tuned in, turned 
many hams away from this "new 
mode". 

Better circuits were not long in com¬ 
ing, and their improvements led to 
today's increased efficiency and bet¬ 
ter quality SSB. One of these circuits 
is called the "product detector." This 
type of circuit produces an output only 
when both inputs are present; that is, 
the BFO must be on and the SSB sig¬ 
nal must be present before the detec¬ 
tor provides an audio signal output. 
Diagrams of two types of product 
detector are shown in fig. 2. 

There are many versions of product 
detectors and most work quite well. 
Some equipment manufacturers are 
going for the simplicity of the diode cir¬ 
cuit; others are using integrated circuit 
types, often combining the detector 
function with an audio preamplifier or 
some other part of the receiver circuit. 
Another type of detector circuit uses 
JFETS or MOSFETS as the active ele¬ 
ment. 

Sounds good but... 

Sometimes you get funny "audio" 
when you tune in an SSB signal. To 
understand how this happens, let's 
look at fig. 3. In 3A, the carrier is 


placed in its correct relationship to the 
sidebands. In this example, the signal 
is upper sideband so the carrier is 
below, and the lower voice frequencies 
are closest to the carrier. The higher 
frequencies are farther from the car¬ 
rier, just as they were when the origi¬ 
nal sidebands were generated. 

Switch the carrier to the other side 
of the sidebands, as in fig. 3B and 
watch what happens. The higher voice 
frequencies are now close to the car¬ 
rier, while the low frequencies are far¬ 
ther away. The result is an "inverted" 
voice that's impossible to understand. 
The range of speech frequencies has 
been inverted. 

This "inversion" is something that 
receiver designers have to watch for 
when they heterodyne signals from the 
various Amateur bands down to an 
i-f, or mix generated SSB with a local 
oscillator to get to an Amateur band. 
For instance, look at my earlier exam¬ 
ple of mixing 28.5 MHz with 19.5 MHz 
to obtain 9-Mhz i-f output. You can 
also get a 9-MHz difference (i-f) by 
mixing 28.5 MHz with 37.5 MHz, but 
the signal will be inverted compared to 
that obtained with 19,5 MHz. The 9.0- 
MHz sidebands in your detector will 
sound just as scrambled as if you 
tuned them in wrong, or selected the 
wrong position of your upper/lower 
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Placing the local carrier on the wrong side 
of the SSB signal can produce unintelligi¬ 
ble audio. At A, the carrier is correctly 
placed below the upper sideband signal and 
the audio is "right-side-up." If the carrier is 
placed on the other side, as at B, the audio 
is inverted; i.e., the higher voice frequen¬ 
cies are near the carrier and the lower ones 
are farther from it. The resulting inverted 
voice frequencies are unreadable. 


sideband switch. You can correct this 
inversion by selecting the other side¬ 
band to "uninvert" the audio. In some 
receivers and transceivers, just such a 
scheme is used in order to use simpli¬ 
fied circuitry for local oscillators. A 9.0- 
MHz SSB signal mixed with 5.0 MHz 
produces 4.0 MHz for 75-meter work 
(9.0 - 5.0 = 4.0), and can also 
produce 14.0 MHz for 20 meters (9.0 
+ 5.0 = 14.0). The sidebands will be 
inverted for one band, so the correct 
BFO crystal for generating (or receiv¬ 
ing) the signal must be used as 
required to produce audio that is 
"right-side-up." Some early receivers 
had colored dial and knob markings as 
a reminder to switch to upper or lower 
sideband to match the Amateur band 
you were listening to. Incidently, in the 
frequency-mixing example just used, 
the sidebands are not the only inver¬ 
sion — look what happens if you make 
the 5.0-MHz oscillator signal variable 
(VFO) to tune across the band. In the 
75-meter case, if you increase the VFO 
frequency to 5.1 MHz, subtracting that 
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Generate 
L Your Own 
Electricity 


jfei 

18 

H undreds ot 
salisk-d o» 


I Isaliskd owners ^ 

are now using me MNDSTRFAW* WIND 
GENERATOR lo provide power tor RVs weekend 
cottages Deals workshops remote locations emet 
gertcy tack up power and much more 
Portable weighs only 20 tbs easily installed with our 
comprehensive installation manual minimum mainten¬ 
ance lull wananty 

Thermal Corporation H 

P.0 Box 3128. Burlington. VT 05401-3128 


QRZ CONTEST! 

VHF Contest Software 
for PC Compatibles 
$39.95 postage paid 

— Covers all VHF and UHF contests 

— Includes the 70 MHz European band 

— Menu driven and user friendly 

— Color and options user configured 

— Grids worked display on-line! 

— Full dupe checking 

— Complete log editor included 

— Handles 4000 contacts with 512K 

— Demo-version available $5.00 

+ HF Version lo be available soon! 

ATFAB Computers and Electronics 

AT par* P ° B,,x 4766 

Maincville. OH 45039 

(513)683-2042 


Accepted 


NEW! 

The classic “Antenna Itible” 
now in a thoroughly-revised, much-enlarged 
edition 

ANTENNAS 

2nd edition 

by John Kraus, WKJK 

Ohio State University 

Covers both theory and its applications to practical 
systems. Over 1000 illustrations and nearly 600 
worked examples and problems. Over 100 new 
topics Complete with design formulas, tables and 
references 

917 pages, hardcover $51 95 
Add $2.50 per book for shipping and handling US, 
$5 00 elsewhere 

CYGNUS-QUASAR BOOKS 
P.O. Box H5, Powell, Ohlu 4.11)65 
Tel. 614-548-786$ 


Uncle Bill’s 
Commodore C-64 
Computer Software 

by Bill Clarke WA4BLC 


CODE COURSE 

This computer program is bioken into 
three user friendly parts Part one in 
Iroduces lo the beginner the different 
morse character The student simply 
presses a key and the character is 
sent and displayed on the screen Part 
two generates the morse character 
and the student is required to press 
the correct key on the computer tt 
the student answers incorrectly the 
character is automatically resent Part 
three sends morse characters in ran 
dom groups of live The student can 
tailor what is sent to their particular 
needs, numbers only, letters only or a 
combination ol both Speeds are born 
5 to 20 groups per minute The com 
puter can also he configured to send 
the farnsworth method (high speed/ 
slow spacing code) V 2 2 
UB-CC (For C 64) S9 95 

K0DE MASTER (lor Novice. 
General or Extra Class students) 

Prepare tor your next code exam 
using computer generated OSOs Each 
QSO contains callsigns, names OTH s 
equipment into plus many ol the other 
exchanges commonly lound in Ham 
QSO's OSO's can be displayed on the 
screen by one character at a time by 
each sentence or alter the completion 
ol the 0S0 lor checking With a 
printer you can print out a hard copy 
Available in 5 wpm tor Novices 13 
wpm tor Generals and 20 wpm tor 
Extra class students 
UB KN Novice Class (lor C 64)514.95 
UB KG (lot C 64) $14 95 

UB KE Extra Class (lor C 64) $14 95 

ANTENNA SYSTEM 

This nifty antenna modeling and 
development program wilt help you gel 
the most Itom your antenna protects 
white eliminating much ot the drudgery 
ol antenna calculations Part one 
covers standard design antennas— 
dipoles vertical;, and Vagi designs 
Part two designs shortened dipole an 
tennas lot space limited hams Great 
lor shortened 160/80 meter antennas 
All dimensions are listed At this price 
it's not an engineering program but a 
neat program to have around 
UB AS (for C-64) $9 95 


RADIO AMATEUR CALLBOOK 
SUPPLEMENT 

(both NA and International calls) 

Invaluable operating aid to alt classes 
ot Radio Amateur Includes all calls 
issued since publication ol the 1988 
edition ol the North American and In¬ 
ternational editions The ONIY way to 
be fully up to date is to have the Call 
book supplement in your shack 296 
pages 1988 

CB-SUP 88 Sotlbound $9 95 

Please enclose $3 50 shipping & handling 


HAM RADIO’S 
BOOKSTORE & 

Greenville, NH ^ 

03048 w 

603 - 878-1441 


here's the Beam? 

MK » t 20 n»*l*r intcnni with ft»l DX PtUKh Jf- , 

hiJiicn m this pu-tgr*. Y.»g on't %<t it jdJ 
OfiphK M v'JB'I <ltb«f. But th< DX bon It 4R\U>\. |Wk t iPj| 
H.'w iK-mjI » low profile *0 W) 50 .** 4630 26 1 < m. 
bom .* Or t p»tr ‘f DX gnfehRg n>oa.'bjaJ<r> f -r ih* 

»bk ' ,\il otily Cl die pMtlobwl fr-'tn SNi>‘S*W 
Inobtrusnc DX Gam Antenna* for W) thru •. ^ 

haitl> hidden • Install Fast • Fixed Portable 
Work DX without belling the neighbor* 

3/lfcrintIsVVcsf Airmail labnA SI ■ 



SPECIAL PURCHASE 
FROM THE PUBLISHER 
ALLOWS US TO 
SLASH THE PRICES 
ON THESE BOOKS 

PROGRAMMING FOR THE TI-59 AND 
HP-41 CALCULATORS 
by Paul Garrison 

To lake lull advantage ot your hand held calculator's 
power you need to learn how to program it Clear 
easy to understand instructions make programming a 
snap 1 Over halt the book has practical programming 
applications that will solve some very complex 
problems 1982, 294 pages 
T-1442 Was S12 95 SAVE $8 Soltbound S4.95 

SOFTWARE FOR AMATEUR RADIO 

by Joe Kasser. G3ZC2 

Packed with practical computet applications and 
tested and de bugged programs that cart be simply 
adapted to almost any miciocomputei Includes BAS 
1C programming concepts as well as how lo inter 
lace yout computer to your radio digital 
communications and mow 1984 284 pages 
T 1560 Was S15 95 SAVE Stt 00 Soltbound S4 95 

MICROCOMPUTERS IN AMATEUR RADIO 

by Joe Kasser, G32CZ 

Compulets can be used in a number ol different 
ways in your Ham shack They can be used lo con¬ 
trol youi rig predict propagation control antennas 
and hundreds of other applications Kasset explores 
the possibilities in this book Includes interlace I/O 
devices, system categories, programming the micro 
computer and much more Great reading 1981 
307 pages 

T 1305 Was SIS 95 SAVE S4 9& Soltbound S4 95 

BUY ALL 3 SPECIAL 

$44.85 VALUE at retail 

riT-SPB SI 0.95 

SAVE S33.90 WOW What a Deal!!! 

Please enclose $3 SO shipping and handling 


HAM RADIO’S 
BOOKSTORE ^ 

Greenville, NH 

03048 603 - 878-1441 
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from 9.0 shows that you are now 
tuned to 3.9 MHz. So to tune "down" 
the band, you increase the frequency 
of the VFO. For 20 meters, the oppo 
site is true — 5.1 + 9.0 = 14.1 MHz. 
This is a case where you must keep 
your pluses and minuses straight! 

Happily, improved circuit design and 
manufacturing techniques make it 
easy to build oscillators and mixer cir¬ 
cuitry that is tailored to each band. 
Now it's no great chore to avoid this 
inversion problem in modern tran 
sceiver design, unless you are striving 
for the minimum number of parts. 

Other modes 

An additional benefit of modern 
improved circuitry for receiving SSB is 
better reception of CW. The product 
detector, with its lower noise, helps in 
weak signal reception. The improved 
oscillator stability needed for constant 
voice quality also helps the CW signal 
stay put on the dial. The SSB filters 
used in the receiver i-f work okay for 
CW reception, but most people who 
use code a lot prefer an additional set 
of filters that narrow the "window" to 
only that necessary to receive a few 
hundred hertz of spectrum. Why listen 
to more signals than you absolutely 
have to? 

The product detector also works for 
AM reception; just turn off the local 
BFO and let the original carrier ride 
through. The narrow filter for SSB will 
restrict AM quality somewhat, but it's 
still adequate. Wider filters are availa¬ 
ble that can be switched into the i-f 
system for AM use if better audio qual¬ 
ity is desired. 

I'd like to thank those of you who 
have taken the time to write to me 
about what you've seen in this 
column, and on many other interest¬ 
ing subjects. I can't answer each let¬ 
ter personally, but each is carefully 
read. Your thoughts and comments 
are appreciated The article about "Q" 
signals generated several interesting 
letters (as did the mention of "Z" sig¬ 
nals in that article). Some letters 
provided me with new information. 
Again, many thanks to each of you. 
Article L HAM RADIO 



CALL FOR ORDERS 
1 (800) 231-3057 

1-713-520-7300 OR 1-713-520-0550 
TEXAS ORDERS CALL COLLECT 
FAX 1-713-771-7759 
ALL ITEMS ARE GUARANTEED OR 
SALES PRICE REFUNDED 





1C 781 Call 

loom 761 2300 00 

Shut© 4441) 56 95 

HEIL RM10BoomMik© windUpm 6900 

HEII HM5 OsV Mike 62 00 

NYE MB5A 1 unoi 569 00 

Alpha Della T rans itap HV 33 00 

CSI Private Patch IV 469 00 

AmccoPT 3Pte Amp 99 00 

Larsen 2 meter on glass 49 95 

Anteco 2M 5'8 Mag Mourn Comp 25 00 

Van Gordon G5RV 44 00 

Valor AB5 mobile 79 00 

Thousands Of (MMl meters 3 95 up CALI 

Aerovo» 1000 pl/500 V feedthrough caps i 95 

Transformer l?0VPr 105GV/1A (Sec <M0W.re) 50 00 

100mld/450V A.^alCap 2 20 

120 mld/450V Axial Cap 3 00 

Aosla SWH Rf «fg» 3 30 MW/ 19 95 

831SP 01 259 Silverplale (Amphenol) I 50 

82 61 N M.iln (Ampl*eno0 3 50 

82 202 1006 N Male (9913) 3 50 

Double Female t IMF t 00 

LJG176RG8X eaeh 40 

Rece-vinq tubes 50 90H oh trst price Call 

Saniec Boom Mike/Headset (M*. ICOM) 

Rohn SA 25G 67 (67 mside arm) each 125 00 

USEO EQUIPMENT 


All equipment lifted dean A fh 90 day warranty and 30 
day Inal Si* months lull trade against new equipment Sale 
prc.c refunded if not satisfied 

Cali tor (tiles! used gear 
(800)231 3057 


New I com IC 781 
Kenwood TH215A 
New Kenwood 


Trades wanted 
TH25AT Irade «n your old HT 

144/220 MH/EM Call 


Kenwood TS 140S 


Call lor trade 


New Kenwood TM 721A mobile 
ICOM2BH/TTM 


Call 
410 00 


Don's Corner 

Have you Iikh.1 the new Delta l oop Antenna 7 
I have and .1 work-; great' 

Contact Delta Loop Antenna 
P O Bo. 8063 
New F ,nft>e*d. C T 06812 
See CO June 88 Heview 
GNU PROO 

IE Systems2m Amp 30 160 wattsGaAs fel S229 00 

POLICIES 

Minimum order $10 00 Mastercard VISA orC OD Afiprces 
EOB Houston e«ceptasnotiHt Prcossut**rtto<;ri«ingewrfhou» 
notice Items sutund In poor sale Cal anytirnolu checktfre status 
Of your order 1 e*as reside*its add sales la* Ail items lull tac 
lory warranty plus MadiSOn warranty 
Bird and Belden products in stock. Call today. 



Electronics Supply 


3621 FANNIN 



HOUSTON. TEXAS 77004 





Onu Newtronics Place 
Mineral Wells. Texas 76067 
(817) 325-1386 


The performance of your 
system depends upon the 
antenna it drives. 

Drive A Winner - Hustler. 


Drive 

A 

Winner 


Yes, please send infor- 


malion on your line of amateur 
antennas to: 
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CELEBRATE 

the 75th anniversary of ARRL 
with a new Handbook! 


1989 marks the 75th anniversary of the founding of the League. 
There's no better way of celebrating this momentous occasion, than 
with the new 1989 ARRL Handbook for the Radio Amateur ! 

The 1200-page sixty-sixth edition contains over 2100 tables, 
figures and charts. The new Handbook is better than ever with 
revised information on phase noise measurement, direct frequency 
synthesis and spread spectrum communication techniques. The 
section on repeaters has been updated including a new CW identifier 
circuit. You'll find new spectrum analyzer and oscilloscope material, 
as well as several new projects in the test equipment chapter. 

As always, we’ve added a host of new construction projects to 
this new edition. Just some of the new projects include: A 500-MHz 
frequency counter, 160 through 10 meter legal limit amplifier, simple 
CMOS keyer project, digital audio memory keyer and a L/Q meter for 
measuring coil inductance. 

But that’s not all. You'll find many other popular construction 
projects that can be built in a weekend such as power supplies and 
VHF/UHF preamps. For the more ambitious builder there are projects 
like the 1.8 MHz QSK transverter (there are VHF/UHF transverter 
projects too) and there are many amplifier designs to suit your needs 
from HF through microwaves. 

The Handbook has always been famous as a reference for 
component data and you will find an entire chapter devoted to 
everything from transmitting tube and transistor specifications to 
aluminum tubing sizes. Satellite enthusiasts will find that the digital 
TR sequencer will add operating convenience to your station. Of 
course, you'll find the most up-to-date information on digital 
techniques, and the video communications chapter is packed with 
information not only on SSTV, ATV and FAX but Weather FAX as 
well. QRP enthusiasts will find the famous "Cubic incher" transmitter; 
not much bigger are the QRP SWR indicator and QRP Transmatch. 
There is also a VXO-controlled 6-watt CW transmitter for your 
favorite band between 80 and 15 meters. There are a number of useful 
station accesories that you can build like DTMF encoders and 
decoders, PIN-diode TR switch, digital PEP wattmeter and SWR 
calculator, Transmatches and dummy loads. 

For $21, The ARRL 1989 Handbook for the Radio Amateur, 
remains an exceptional value for a hardcover technical publication. 
The price outside the US is $23. For postage and handling, add $2.00 
(or $3.50 for insured mail or UPS — please specify) 



Here Is a description ot what is covered in 
the Handbook: 

The first 5 chapters serve as an introduction 
and cover basics of Amateur Radio, electri¬ 
cal fundamentals, radio design technique 
and language, and solid state fundamentals 
Vacuum tube principles as they pertain 
primariliy to high power amplifier design are 
also presented in these introductory 
chapters. There are 12 chapters devoted 
primarily to these radio principles: power 
supplies, audio and video, digital basics, mo¬ 
dulation and demodulation RF transmitters, 
receivers, transceivers, repeaters, power 
amplifiers, transmission lines and antenna 
fundamentals. Another 4 chapters cover 
voice, digital, image and special modulation 
techniques. The RF spectrum, propagation 
and space communications are covered in 
2 chapters. The construction and mainte¬ 
nance section has 12 chapters of useful 
projects ranging from power supplies and 
antennas through digital equipment You'll 
find up-to-date component data that the 
Handbook is famous for. The final 5 
chapters cover how to obtain your license, 
station design and operation, interference, 
monitoring and direction finding. An 
abbreviations list, huge index and etching 
patterns make up the balance of the book 
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the 230A Linear Amplifier 


Orders: 800-368-3270 Loc mV£%sS { ° 
EEB Electronic Equipment Bank 

516H Mill SL NE, Vienna, VA 22180 

(just minutes from Washington, DC) 


R9100 SUPER ROTATOR 


Orders: 800-368-3270 


Local & tech info 
703-938-3350 


Electronic Equipment Bank 

516H Mill St. NE, Vienna, VA 22180 

(just minutes from Washington, DC) 


Something new in a high power, high quality, HF linear amplifier 


The Advanced Radio Devices (ARD) 230 series represents a new generation in high power 
linear amplifiers. Utilizing microprocessor control, the 230 provides full "HANDS OFF" 
automatic operation. 


The Advanced Radio Devices (ARD) R9100 is the heavy duty antenna rotator designed for the big gun with antenna loads to one 
ton. All components are designed and selected for durability and long life, a quality often over looked. 


The control system provides both analog and digital readout of direction to within ±1 degree. Provisions for external computer control 
which allows rotor positioning by the mere keyboard entry of a target country's prefix. Software is provided for use with most 
popular computers. 

This quality rotor is the most capable and powerful unit designed for the amateur market today. You can pay more and get less. 


SPECIFICATIONS 
Rotating torque: 10,000 inch lbs. 
Braking torque: 24,000 inch lbs. 
Vertical load: 2000 lbs. 

Mast sices: 2.0 to 3.5 inch O.D. 
Motor: 1/3 HP 
Rotation speed: 1 RPM 
Weight: 230 lbs. 

Sice: 14.9x25x15.1 inches (wlh) 

Write for complete specs and 
installation information 


Distributed Exclusively by EEB 


» Full power is always available 
» Completely automatic 
» Microprocessor controlled tuning 
» No time limit for QRO 
» Full QSK 
» LCD metering 
» VSWR readout 

» Microprocessor controlled protection 
» Automatic tube monitoring 
» Easy modification for 10 meters 
» RS-232C output for external control 
» Modular construction 
» Export/commercial versions available 
>> Remote antenna switching control 
» Remote control up to 250 feet away 
» UPS shippable (3 boxes) 


Frequency: all amateur (1.8 - 21 MHt) 
Drive: 50 - 80 watts for full output 
Output: 1500 watts PEP 
Input Impedence: 50 ohms unbalanced 
Input VSWR: 1.5:1 (higher on WARC) 
Output Impedence: 50 ohms unbalanced 
Harmonic Supp: greater than -45 dB 
Intermod prods: more than -35 dB down 
Duty: CCS (cont. commercial svc.) 
Tubes: EIMAC 3CX800A7 (two) 

ALC: 0 to -6 VDC 
Output Configuration: Pi-L 
AC Power: 230 VAC at 20A 
Site (WHD in inches) & Weight 

Microcontroller: 10x6x9 at 5 lbs 
RF/AC unit: 14x22x13 at 86 lbs 
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CALL US 
NOW! 


Youk Ham Dollar Goks 
Further At. 

CALL OR WRITE FOR SPECIAL QUOTE 


Wnen it comes to 

FAST DELIVERY HONEST DEALING and 
PROMPT DEPENDABLE S E R V I C E Dach-up 
We don t just advertise it — WE GIVE IT' 


AMATEUR CENTER 




In 1937, Stan Burghardl (W0IT), because ol his Intense interest in 
amateur radio, began selling and servicing amateur radio equipment 
in conjunction with his radio parts business We stand proud of this 
long-lasting tradition of Honest Dealing. Quality Products and 
Dependable "S-E-Ft-V-I-C-E"! 

Above all, we fully intend to carry on this proud tradition with even 
more new product lines plus the same “fair" treatment you've come 
to rely on. Our reconditioned equipment is of the finest quality with 30, 
60 and even 90-day parts and labor warranties on selected pieces. 

And always remember: 


— WE 

AEA 
Alinco 
Ameritron 
Amphenol 
Amp Supply 
Antenna 
Specialists 
Astron 
B & W 


SERVICE WHAT WE SELL — 


Belden 

Bencher 

Bird 

Butternut 

Centurion 

CES 

Cushcraft 

Daiwa 

Hustler 


Icom 

Jerold/Delhi 

Kantronics 

KDK/Encomm 

KLM 

Larsen 

MFJ 

Mirage 

Moseley 


Nye 

Palomar 
Radio Callbook 
Rohn 

Telex/Hygain 
Ten-Tec 
T rio-Kenwood 
Unadilla/Reyco 
Yaesu 



"AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER 

SELL-TRADE 

New & Reconditioned 

Ham Equipment 

Call ui Wiilt* Us Today Foi a QuuU*! 

You’ll Find Us 10 he Courteous. Know Icdjjeuhle 
and llonrsl 

PHONE (605)886-7314 
fax (605) 886-3444 


STORE HOURS: 

4 J P.M (CST) 
MONOAT tfcrv IRIOAT 
OP IN SATURDAYS 
fTMl ♦ I P M. (CJI) 
CLOUD 

SUNDAYS/HOI IDA IS 



Write today for our latest Bulletin/Used Equipment List. 


182 N Maple 
P.0 Box 73 
Watertown. SD 57201 
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Gel the most of HF Mobiling 

Yaesu FT-747GX 

SPECIAL OFFER! 

CALL TODAY 
FOR SPECIAL QUOTE 
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DOWN EAST MICROWAVE 



MICROWAVE ANTENNAS AND EQUIPMENT 

• Loop Yogis • Power Divider* • Linear Amplifiers • Complete 
Arraya • Microwave Tranaverters • GaAs FE T Preamps 


• TROPO • EME • Weak Signal 

• 2304 • 2400'3450 MHz 

• OSCAR• 

902 • 1269 • 

1296 

2345 LY 

45al 

loop Yogi 

1296 MHz 

204BI 

197 

1345LY 

45«l 

loop Yogi 

2304 MHz 

20dBi 

584 

3333 LY 

33el 

loop Yogi 

902 MHz 

IB.SdBI 

597 


Above antenna* OBSombiod and tailed Kit* available 
Add $8 UPS S/H. Si l West of the MlsstMtpp* 


MICROWAVE LINEAR AMPLIFIERS SSB. 



ATV. REPEATER. OSCAR 



2316 PA 

lw In 18w out 

1240-1300 MHz 

13.8V 

5255 

2335 PA 

10w in 35 w out 

1240-1300 MHz 

13.8V 

5305 

3318 PA 

twin 20w out 

900 930 MHz 

13 SV 

5255 

3335 PA 

lOw in 40«* Out 

900-930 MHz 

13.8V 

5305 

23LNA preamp 0 7dB N F 

1296 MHz 


5 80 

33LNA prttntp 0 9dB N.F, 

902 MHz 


5 80 


Ada is mweng UPSUA 


Lira inu 7104 mm* erne verier mu m Mat* 

WW tot free (Metre 

DOWN EAST MICROWAVE 
Bill Olson, W3HQT 

Box 2310. RR 1. Troy. MF 04987 
(207) 948-3741 
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HF-Amplifier arcs, 
pops or loud bangs 
are not normal. 

Alter hearing one ol these unpleasant noises, have 
you ever discovered a grid to filament shod in one 
ot your tubes burned bandswilch contacts, pitted 
tuning capacitor plates, a shorted zener bias diode 
or other, kaput amplilier parts 9 II the answer to one 
or more ot these questions is yes, the damage was 
almost certainly not your fault It is very likely that 
your ampliliot is not unconditionally VHP stable 
This problem can be corrected by replacing the 
standard. |high VHF Q) parasitic suppressors with 
Low VHf Q Parasitic Suppressors For more 
information, see OST Magazine, Oct 1988, 
page 36. Complete . all materials and parts 
lurmshed. nothing else to roundup, Low VHF-O 
Parasitic-Suppressor Kits are now available 
Irom the author ol this article Complete kit + into 
and diagram lor up to two lubes and 800mA 
maximum Ip. lor SSB CW duly cycle. $12. shipped 
via First Class Mail- Add $2 lor increased duty 
cycle option Include the amplilier model, and/or the 
tube typo and quantity used, plus your phone 
number R. L (Rich) Measures. AG6K, 6455 La 
Cumbre Road. Somis. CA. 93066; rr 805-482- 
3034 Phone lor special requirement orders ** 
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GALLATIN 
RADIO SUPPLY 

Expert repair of Ehrhorn ALPHA 
76A, 374A. 78 and 77D series 
amplifiers. 

Also specializing in state-of-the-art 
repair and modification of Ihe Collins 
KWM/HF-380 series radios. Latest 
up-dates available. Factory 
Authorized. You won't believe the 
improvement in your radio when it 
gets back! 

Call lor more information 
or to schedule your work 

Gallatin Radio Supply 

Attn: Kirby Van Horn 
P O. Box 60064 
Houston, Texas 77205 
(713) 320-2324 

Authorized MADISON Electronics repair facility 
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products 


Icontinued from page 1041 


AVCOM's agile SCPC 
demodulator 

AVCOM introduces a Single Channel Per Car 
rier Demodulator, the SCPC 3000E 

The SCPC 3000E Demodulator features a 
high-performance synthesized 50-90 MHz tun¬ 
ing module. Frequencies are tunable in 800 steps 
of 50 kHz each. Standard expansions are 3:1 and 
2:1. with other expansion formats available. 
Deemphasis is switchable between 0. 25. 50. and 
75 microseconds. Selectable low-pass 15. 7.5. 
and 5-kHz audio filters are also standard. Wide 
band and narrowband versions are available. 

The price of the SCPC 3000E is $1378. the 
SCPC 3000E is rack mountable and available for 
immediate delivery. 

For more details contact AVCOM. 500 South- 
lake Boulevard. Richmond. Virginia 23236. 

Circle #310 on Reader Service Card. 


Clamp-on multimeter 
accessory measures DC 
and AC current 

The new 80i kW Current/Power Probe, from 
John Fluke Co.. Inc., is a clamp-on multimeter 
accessory for measuring DC or AC current, and 
AC power in kilowatts. The probe accepts con¬ 
ductors of up to 2-1/4 inches in diameter. 

Measurement range of the 80i kW is 1A to 
1300A DC. 1A to 1000A AC. and 0.5 kW to 330 
kW. The switch-selectable output signal is ImV 
per amp or ImV pier kW The power factor can 
also be calculated from data measured by the 
80i kW 

The probe comes with voltage test leads that 
have safety alligator clips. Designed specifically 
for the 80i-kW, these test leads provide a volt 
age input that, in conjunction with the current 
input, give a readout in kilowatts on the mul 
timeter 

The 80i kW comes with a carrying case with 
space for accessories An instruction booklet, 
a battery, and quick reference guide are included 
in the case, which can also hold any Fluke hand 
held multimeter, a Fluke 80TK thermocouple 
module, or one or more of the Fluke 80PK Series 
temperature probes. 

The 80i kW is available for immediate deliv 
ery at a U.S. list price of $395 from over 600 dis 
tributor locations in the United States, or through 
Fluke’s worldwide sales network. 



For more information on the Fluke 80i kW Cur 
rent/Power Probe, in North America and non- 
European countries write to John Fluke Mfg. 
Co., Inc., P.0. Box C9090, Everett, Washing¬ 
ton 98206 or call toll free 800 443 5853, ext. 77. 
In Europe, contact Philips Test and Measure¬ 
ment. Building HFK. 5600 MD Eindhoven, The 
Netherlands. 

Circle #311 on Roader Service Card 


New SMT trials kit 

OK Industries has introduced the SMT-K1. a 
kit that enables those who work with surface 
mounted devices to evaluate, practice, or train 
on assembly, production, or rework techniques. 

The kit includes a full range of surface 
mounted components including chip capacitors, 
transistors. PICCs, and 100-pin gull-wing flat 
packs. The SMT K1 also contains a trial board 
designed to accomodate a wide variety of com¬ 
ponents. The board and components come com¬ 
plete in a reusable conductive tray 



The list price for the SMT-K1 is $64.95 
For further information contact OK Industries. 
4 Executive Plaza, Yonkers, New York 10701. 
Circle #312 on Roader Service Card. 


New series of Kelvin 
Probes 

O K. Industries Inc Electronics Division 
introduces a new series of Kelvin Probes. The 
TK800 Series probes are very low resistance, pre 
cision test lead kits ideal for LCR bridges or 
microhm meters 

Circuit connection: 121 flat tweezers with spe 
cial gripping surfaces ensure precise contact to 
the components to be measured. Contacts are 
gold plated for optimum electrical performance. 
An additional alligator clip, ground lead connec 
tion is also provided. 

Instrument connection: (4) BNC or banana 
connectors with color coded strain-relief boots. 
Specifications: 250V rms. 5A current with 0.8M 
cable length 

The TK800 series is Ex stock. The list price is 
$119.00. 

For details contact OK Industries, 4 Executive 
Plaza, Yonkers, New York 10701. 1 800 523 
0667. 

Circle #312 on Reader Service Card 


Multi-mode autopatch and 
repeater controller 

Connect System Inc.'s new Private Patch V 
can be user programmed into four selectable 
operating modes Sampling Patch (vox 
enhanced), Vox Patch (can operate through 
remotely located repeaters), Duplex Patch, and 
Repeater Controller with Duplex Patch (perfect 
for club systems) 



Private Patch V has a built in keyboard and 
digital display that gives you complete control 
of all features and operating modes. Features 
include: a ninety number auto dialer, last num 
ber redial, remote hook flash, keyboard program 
mable CW ID, toll protection, 1-5 digit access 
code. 2-5 digit secret toll override code, tele¬ 
phone remote base, remote controlled relay, and 
regenerated tone/pulse dialing. 

A plug in CTCSS board that converts all 
modes to CTCSS operation (32 selectable tones) 
and an Electronic Voice Delay board which 
enhances performance in vox mode are optional. 

For more information, contact: Connect Sys 
terns Inc. 23731 Madison Street. Torrence. 
California 90505 

Circle #313 on Reader Service Card 
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THE QSL BOOK! 


Continuing a 60 year tradition. we bring 
you three new Callbooks tor 1089, bigger 
and better than evert 

The North American Callbook lists the calls, 
names, and address information for 496,000 
licensed radio amateurs in all countries of 
North America, from Canada to Panama 
Including Greenland, Bermuda, and the 
Caribbean Islands plus Hawaii and the 
U.S. possessions. 

The international Callbook lists 600,000 
licensed radio amateurs in countries outside 
North America. Its coverage Includes South 
America, Europe, Africa, Asia, and the 
Pacific area (exclusive of Hawaii and the 
U.S. possessions). 

The 1989 Callbook Supplement is a new idea 
in Callbook updates, listing the activity in 
both the North American and international 
Callbooks. Published June 1, 1989. this com 
bmed Supplement will include thousands of 
new licenses, address changes, and call sign 
changes for the preceding 6 months. 

Every active amateur needs the Callbook* 
The 1989 Callbooks will be published 
December 1, 1988. Order early to avoid 
disappointment (last year’s Callbooks sold 
out). See your dealer now or order directly 
from the publisher. 

North American Callbook 

incl. shipping within USA $29.00 

incl. shipping to foreign countries 35.00 

□ International Callbook 

incl. shipping within USA $32.00 

incl. shipping to foreign countries 38.00 

□ Callbook Supplement, published June 1st 

incl. shipping within USA $13.00 

incl. Shipping to foreign countries 14.00 

SPECIAL OFFER 

o Both N.A. & International Callbooks 
Incl. shipping within USA $58.00 

incl. shipping to torelgn countries 68.00 

***#**-**••* 

Illinois residents please add 6 Vt% tax. 

All payments must be In U.S. funds. 


RADIO AMATEUR 


UATEUR I I I 

callbook 


Dept. F 

925 Sherwood Dr., Box 24 7 
Lake Blutt, IL 60044. USA 



Tel: (312) 234-6600 mb 

December 1988 
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KENWOOD 


TM-721A DELUXE FM DUAL BANDER 

• 2 Meiers (138 000-173.995 MHz) 

70 cm (438.000-449 995 MHz) 
Receiver Range 

• 45 Watts on 2 Meters 
35 Watts on 70 cm 

• 30 Memory Channels 


FT-212RH 

THE ANSWERING MACHINE" MOBILE 

• Rx: 138-174 MHz 

• Tx: 144 148 MHz 

• 45W Output 

• Digital Voice Recorder 

• FT-712RH for 70cm 


KENWOOD 

1 

TH-25AT 

POCKET-SIZED 

AND POWERFUL 

1 . 

• Frequency Cover¬ 


age: 141-163 MHz 

V 

(Rx). 144 148 MHz 

1 ' 

(Tx) 

B — 

• Front Panel DTMF 

B • 

Pad 

1 

• 5 Watts Output 

• 14 Memories 


• TH-45AT Available 


for 440 MHz 


FT23/73R 

• Super Mini” 
HT's 

• Zinc-Aluminum 
Alloy Case 

• 10 Memories 

• 140-164 MHz. 
440 450 MHz 

• 2W Battery 
Pack or 
Optional 
5W Pack 


mobile 

• Remote Controller. Interlace 
A Unit. Interface B Unit. 

Speaker. Mic and Cables 4p 

• Six Band Units to Choose ^ 

• 10 Memories Per Band ** 

• Programmable Band Scan 

• Fiber Optic Technology 


?COM 

IC-,<2AT 

IC-,,4AT 


MICRO HT S 
FOR 2M 440 


• Pocket Size HT Fun 

• Ten Memories 

• LCD Readout 

• Wideband Coverage 

• Up to 3 Watts Output 

• 32 Built-in 
Subaudible Tones 




Dependable Service 
At The Right Price_Everytime 


ICOM 


HF/VHF/UHF 
BASE STATION 


TS-940 "OX CELLENCE 

• All Band, All Mode Tranpcelver 

• Direct Keyboard Entry 

• Engineered for the DX-MInded 
and Contesting Ham 

• Its Got It All! 


IC-761 HF "PERFORMANCE" RIG 

• 160-10MIGeneral Coverage 
Receiver 

• Built-in Power Supply and 
Automatic Antenna Tuner 

• SSB. CW, FM.AM.RTTY 

• QSK to 60 WPM 


FT-767GX 


HR-2510 


» Add Optional 6m. 2m & 
70cm Modules 
■ Dual VFO's 
• Full CW Break in 
» Lots More Features 


• Mobile 10 Meter Transceiver 

• SSB/AM/FM/CW 

• 25 Watts PEP 

• Computer Controlled Operation 

SALE PRICED 


T 3 = 


m 


ICOM 


Hcoocept/ 


t 


# 


2m and 220 MHz Amplifiers 
GaAsFET Receive Pre-Amps 
and High SWR Shutdown 
Prelection 

144 MHz S 


'VEW 


* 




FT-736R VHF-UHF BASE STATION 

• SSB. CW. FM on 2 Meters 
and 70 cm 

• Optional 50 MHz. 220 MHz or 
1 2 GHz 

• 25 Watts Output on 2 Meters. 
220 and 70 cm 

• 10 Watts Output on 6 Meters 
and 12 GHz • 100 Memories 


2inr30 oul 
2 Inf 170 oul 
10 in/170 oul 
220 MHz 
2 m,20 out 
2 m/110 oul 
30 m/l20out 
CALL 


TS-140S AFFORDABLE OX ing! 

• HF Transceiver With 
General Coverage Receiver 

• All HF Amateur Bands 

• 100 W Output 

• Compact. Lots of Features 


C-781 NEWEST SUPER RIG 


• 5 Function Display Screen 

• Built-in Spectrum Scope 

• 150 Watts Output 

• Built-in PS and AT 


ASTROIM 


• RS7A $50 • RS35M .. $155 

• RS12A...S72 »VS35M $175 

• RS20A ... $92 • RS50A . . $199 

• RS20M $109 • RS50M $225 

• VS20M . . $129 • RM50M $245 

• RS35A . . $139 • VS50M . . $239 


Kantronics 


4*H. AM» 


KAM 

> Packet, WEFAX, ASCII, 
AMTOR, RTTY, CW 
' Simultaneous Operation on 
HF and VHF 

1 Personal Packet Mailbox'" 

SALE PRICED 


102 N.W Business Park Lane Kansas City, MO 64150 Call Toll Free—9am-6pm Mon.-Fri. 9am -2pm Sat. 

Call For Best Trade-In Deal ( _ 1 In Missouri Call—816-741-8118 

' 1,1 MOST ORDERS SHIPPED SAME DAY 


• DAIWA • HUSTLER 


HYGAIN • ICOM • 


KANTRONICS • KENWOOD • LARSEN • MFJ • MIRAGE/KLM • NYE VIKING • RF CONCEPTS • UNIDEN • YAESU 
















































OPTOELECTRONICS INC. 


tie* 

POCKET SIZE 

SIZE:4" Hx3.5" Wxl" D 
MADE IN USA 

#TA-100S I 


FREQUENCY 

COUNTERS 

TO 2.4 GHZ 

8 LED DIGITS • 2 GATE TIMES 
ALUMINUM CABINET 
INTERNAL NI-CAD BATTERIES INCLUDED 
AC ADAPTER/CHARGER INCLUDED 





EXCELLENT SENSITIVITY 
& ACCURACY 


AC-DC • PORTABLE 
OPERATION 


Small enough to fit into a shirt pocket, our new 1.3 GHz and 2.4 GHz, 8 digit frequency counters are not toysl They 
can actually out perform units many times their size and pricel Included are rechargeable Ni-Cad batteries 
installed inside the unit for hours of portable, cordless operation. The batteries are easily recharged using the AC 
adapter/charger supplied with the unit. 

The excellent sensitivity of the I300H/A makes it ideal for use with the telescoping RF pick-up antenna; 
accurately and easily measure transmit frequencies from handheld, fixed, or mobile radios such as: Police, 
firefighters. Ham. taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating hidden 
“bug" transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe 
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into transmitters, 
signal generators and other devices to accurately monitor frequency. 

The size, price and performance of these new instruments make them indispensible for technicians, engineers, 
schools. Hams, CBers. electronic hobbyists, short wave listeners, law enforcement personnel and many others. 


STOCK NO: _ _ 

#1300H/A Model I300H/A 1-1300 MHz counter with preamp, sensitivity < ImV! 

27MHz to 450MHz includes Ni-Cad batteries and AC adapter 1 169.95 

#24O0H Model 2400H 10-2400 MHz microwave counter includes Ni-Cad 

batteries and AC adapter . .1299.95 

#CCA Model CCA counter/counter, for debugging, ultra sensitive. < 50 micro 

volts at 150MHzl 1 -600 MHz with adjustable threshold. RF indicator 
LED Includes Nl-Cad batteries and AC adapter . $299.95 


LED Includes Nl-Cad batteries and AC adapter ... $299.95 

ACCESSORIES: 

#TA-100$ Telescoping RF pick-up antenna with BNC connector .$ 12.00 

#P-100 Probe, direct connection 50 ohm. BNC connector. $20.00 


#P-100 

#CC-12 


Carrying case, gray vinyl with zipper opening. Will hold a counter and 
#TA-1000S antenna .. $10.00 


FLA (305) 771-2050 


E 


ORDER FACTORY DIRECT 

1 - 800 - 327-5912 




VISA' 


AVAILABLE NOW I 


OPTOELECTRONICS INC. 

Orders to US and Canada add 5% of total ($2 min, $10 max) 
5821 N.E. 14th Avenue Florida residents add 6% sales tax. COD fee $2. 

Ft. Lauderdale. Florida 33334 Foreign orders add 15% 














Let Yaesu’s “next generation" handheld lighten your load! 

Pic king up where our popular FT-209R Series left off, the 2-meter 
FT dll will amaze with its astounding array of features! 

The brains of a base station. “Sophisticated operation” takes 
on new meaning in the FT 411. You gel 49 memories, plus dual VFOs fur 
quirk band hopping. Keyboard frequency entry. Automatic repeater 
shift. DTMF autodialcr with ten memories of up to 15 digits each. 
Built-in CTCSS encode I'decode. Selectable 
channel steps: 5/10/12.5/20/25 kHz. Pro¬ 
grammable band scan with upper/lower 
limits. Selectable memory scan. And 
extended receive coverage of 140 174 
MHz (MARS/CAP permit required 
for transmit on 140 150 MHz). 

Not bad for a handheld mea 
suring just 55(w) x 32{d) x 139(h) 
mm (the same size as our FT-23R 
Series HTs)! 

Friendly operation. For ope 

rating convenience, the FT -Ills 
keypad features a "do-re mi" audi¬ 
ble command verification. Both the 
display and keypad can be backlit 
(brightly!) for night operation at the 
push of a button. A rotary channel selec¬ 
tor allows fast manual tuning. Or key 
in the frequency directly. Operate VOX 
(with YII-2 headset option). Plus you get 
a battery saver to conserve power 

while monitoring. And a (defeatable) automatic power off feature 
that shuts down your radio if you forget to turn it off! 

High power capability. The FT 411 comes equipped with the 
2.5-watt, (500 mAh FNB 10 battery pack. TYy our optional FNB12 
5-watt, 500mAh pack or tiny FNB 9 2.5 watt, 200-mAh pack. Or 
got (i watts output by applying 13.8-volts DC from an external 
power supply. 

Swap options with Yaesu’s FT-23R Series. Our rugged 
best sellers chargers, batteries, and microphones are fully 
compatible with the FT 411. The FT-23R is the perfect com 
panion for the FT 411, and at a great price! 

TYy out an FT-411 today. Ask for it now at your local Yaesu 
dealer. Or call 1 800-999-2070 for a free brochure. And ex peri 
ence the legendary g 

Yaesu HT performance! IT /\ 1 . J 


✓ 207 
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Compact high performance HF transceiver 
with general coverage receiver 

Superior receiver dynamic range 

Kenwood DynaMix~ high sensitivity direct 
mixing system ensures true 102 dB receiver 
dynamic range (500 Hz bandwidth on 20 m) 
100% duty cycle transmitter 
Super efficient cooling permits continuous 
key-down tor periods exceeding one hour 
RF input power is rated at 200 W PEP on 
SSB. 200 W DC on CW, AFSK, FM, and 110 
W DC AM (The PS-50 power supply is 
needed for continuous duly.) 


• Adjustable dial torque 

• 100 memory channels 
Frequency and mode may be stored in 
10 groups of 10 channels each. Split fre¬ 
quencies may be stored in 10 channels 
loi repeater operation 

• TU-8 CTCSS unit (optional) 

• Superb interference reduction 

IF shilt. tuneable notch litter, noise blanker, 
all-mode squelch. RF attenuator, RIT/XIT. 
and optional tillers fight QRM. 

• MC-43S UP/DOWN mlc. included 

• Computer interface port 

• 5 IF filter functions 

• Dual SSB IF filtering 
| A built-in SSB filter is 

standard. When an 
, optional SSB filter 
(YK-88S or YK-88SN) is 
_ installed, dual filtering 
is provided. 

— • VOX, full or semi 
' " ‘‘/fill I break-in CW 
_ • AMTOR compatible 


Kenwood’s advanced digital know-how 
brings Amateurs world-wide “big-rig" 
performance in a compact package. We 
call it “Digital DX-citement"-that special 
feeling you get every time you turn the 
power on! 

• Covers All Amateur bands 
General coverage receiver tunes from 
100 kHz-30 MHz. Easily modified lor 
HF MARS operation 

• Direct keyboard entry of frequency 

• All modeB built-in 

USB. LSB. CW, AM. FM, g£=rtaK««jP| 
and AFSK. Mode 

selection is verified in JL £ 
tuner 

(optional) • 

Covers 80-10 meters. 

• VS-1 voice synthe- 

sizer (optional) ™ 



POWER 


RIT/XIT-©- IF SHIFT AF -©- RF 


NOTCH tfgf 


SELECTIVITY 


Optional accessories 

• AT-440 internal auto antenna tuner (80 m 10 m) 

• AT-250 external auto, tuner (160 m-10 m) 

• AT-130 compact mobile antenna tuner (160 m 
torn)* IF-232C/IC-10 level translator and modem 
1C kit • PS-50 heavy duty power supply • PS-430/ 
PS-30 DC power supply • SP-430 external 
speaker ■ MB-430 mobile mounting bracket 

• YK-88C/88CN 500 Hz/270 Hz CW titters * YK-88S/ 
88SN 2 4 kHz/18 kHz SSB (liters • MC-60A/80/B5 
desk microphones • MC-55 (8P) mobile micro 
phone • hS-5/6/7 headphones • SP-40/50B 
mobile speakers • MA-5/VP-1 HF 5 band mobile 
helical antenna and bumper mount • TL 922A 

2 kw PEP linear amplifier • SM-220 station monitor 

• VS-1 voice synthesizer • SW-100A/200A/2000 
SWR/power meters • TU-8 CTCSS tone unit 


Kenwood takes you 


from HF to OSCAR! 


KENWOOD U S A. CORPORATION 

2201E Dominguez St., Long Beach. CA 90810 
RO Box 22 745. Long Beach. CA 90801-5745 


Complete service manuals are available lor all 
Kenwood transceivers and most accessories 
Specifications and prices are sub/ect to change without 


—-MODE / KEY- 

—. _ 

—FUNCTION— 

LSI r USB CW AM FM 


RIT A/B 


( \ 

xrr split 

FSK 


T-F aq 

SET A " B 

1 scaw cutiHI 

-tMHZ 

la 

•*'.*:i bano pij 

VFO'M MW J errr 


i- - 1 L-,-,. | 





• PG 2S extra DC cable 


nofice or obligation 


































